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EPITOME OF NAVIGATION, 5 3 


| RENDERED EASY To ANY COMMON' CAPACITY: : 


 CONTAL NING ALL THE 


'REQUISITE TABLES. 


FOR DETERMINING THE, 
LATITUDE AND LONGITUDE, 
uw: 


KEEPING A COMPLETE RECKONING AT SEA: 


ILLUSTRATED AX 


PROPER RULES AND EXAMPLES, 


+ o U R N 4 L 


"KnpT FROM 


' ENGLAN D 10 THE ISLAND. OF TENERIFFE. 


| $0 THAT THIS BOOK, AND THE NAUTICAL ALMANAC, WILL BE 
FOUND FULLY SUFFICIENT FOR THE SEAMAN AND TEACHER'S USE, „ 


 CONSTR UCTED ON 4 NEW PLAN, 
BY FO EN HAMILTON MooRE, F 
— 
TeacheR OF NAvyicaTION, HyYDROGRAPHER AND CHART-SELLER 
TO His RoYAL Hionxzss THE Dux OF CLARENcx. 
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"COURT OF DIRECTORS 
| 1 OF THE EG | 
UNTIED COMPANY OF MERCHANTS 
' TRADING TO THE EAST IN DIES. 


GENTLEMEN, 


HAVING through propenſity of genius been 
devoted to mathematical purſuits from early life, and directed my 
ſtudies for a courſe of thirty years to the improvement of nautical . 
knowledge, a branch of ſcience highly intereſting to every commercial 
ſtate, as eſſentially conducive to its welfare and happineſs; I enjoy the 
. pleaſing reflection of being honoured repeatedly with the patronage 
and proteCtion of the reſpectable characters in the ſeveral ma- 
ritime departments, and preſume, from the favourable reception of 
no leſs than Nine Editions of my PRACTICAL NAviGaTOR, that 
I may be permitted, without the imputation of vanity, to conſider ' * 
ſuch extraordinary encouragement as a ſubſtantial teſtimony of the 
general approbation of that part of the community, which juſtly 
claims an excluſive right to decide on their merits. 

PerfeCtion is not the lot of human nature, it is only the goal of 
emulation; competition ſtimulates to. exertion, and the utmoſt at- 
tainment is the combined reward of fame and profit, which candour 
muſt acknowledge to be the moſt powerful incentives to human actions. 

Impreſſed with theſe ideas I undertook this new Treatiſe, which 
I have the honour of preſenting to the firſt Mercantile Body in the 
World; an aſſociation that has ſo widely extended commerce, ſo libe- 
ally encouraged manufactures, and fo eſſentially promoted the uſeful 
arts, that a triple alliance which conſtitutes the baſis of opulence and 
power, and renders theſe realms at once the wonder, the envy, and 
the terror of diſtant as well as ſurrounding empires. 

[ have only to add, that [ feel an irrefiſtible impulſe to cheriſh 
the moſt ſanguine hope that this new Treatiſe, as my laſt effort in the 
vale of years, will be attended with a favourable iſſue in reception, 
and thereby crown the labours of a life dedicated to an employ, which 
I truſt, will be conſidered laudable in its principle, and beneficial in 
its effect. I have the honour to ſubſcribe myſelf, ps 


' GENTLEMEN, 1 
Vour moſt devoted, | 
And very humble Servant, 

JOHN HAMILTON MOORE. 


Lonpon, Fuly 12, 1793» 


0 — _ | 
* - * A + HE 5 * < 2 5 a 
9 * N * : 
$- FF Eres, Saas Api, Mr hs. My ne ee Wes * $4 
— . 1 PEER Ce LT Sos OR, r 9 ta, * * — 
: K r — 2 2 5 e Ss. as: 
1 * 


— 


1 to compriſe every thing eſſential to form the Teacher, in- 
ſtruct the Pupil, and a 


By recurring to former treatiſes, the productions of others, as 


well as my own (of which Nine Editions have paſſed through 
public favour) I preſume that I have been enabled to make gradual 
improvements ariſing progreſſively, as my knowledge became ex- 
tended through inveſtigation, and my judgment matured by expe- 
rience. | x | | | 7 


My grand object in this my New and laſt Treatiſe, has been to 6 


conciſe yet comprehenſive, explanatory in my Definitions, perſpi- 


cuous in my Rules and Examples; and, in a word, moſt carefully 


attentive to every particular in theory and practice, that can fur- 


ther the grand deſign of the woRK, which is to facilitate the acqui- 
ſition of. an art that has been the object of my purſuits throughout 
life; and in which I have laboured with indefatigable aſſiduity. 

To obtain this important purpoſe, I found it neceſſary to reviſe 
with the utmoſt care, circumſpection, and caution, all the Treatiſes 
on Navigation now extant, to place them in a-comparative view, and 
to diſcriminate their merits and defects, ſo as to adopt the former and 
reject the latter. Many of theſe works appeared too voluminous 
and elaborate, and the Tables neceſſary to the practical part of Na- 
vigation to be ſcattered throughout different books; hence, I con- 
ceived it might be both uſeful and acceptable, to bring theſe tables 
into one point of view by reducing them to a ſingle volume, and 
numbering and arranging them in a more methodical manner than 
hitherto done, ſo that time would be ſaved in referring to them, and 
operations in the art greatly expedited thereby. | 
Upon a candid though circumſpect review of the tables in the 
NEW PrAcTicar NAviGATOR, | preſume they will be found not 
only more extenſive but more correct than have ever before appeared 

in a work of this kind. | = = 
0 


og ws general deſign of this New PaAcTiCcar Navi EET 


the Mariner, fo as to render them pro- 
ficients in the Nautical Art, both with reſpect to theory and practice. 


r 1 — 


og =, K „ „ fond „ at LF A. 
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= To aſſiſt the Learner in that very eſſential branth of Navigation, 
the keeping a complete Reckoning at Sea, I have ſubjoined to this E 
work a compendium of obliquerangled Trigonometry, with its appli- 
cation in oblique and current Sailing, and alſo Surveys of Coaſts and 
Harbours, and other particulars neceſſary to be known by every 
Practitioner in the art. VVV 
Such is the PLAx of the wonk now offered to the public, which 
I hope will obtain a decided preference, as. it compriſes, in a ſmall 
compaſs, every uſeful Diſcovery and Improvement made by Theos? 
retical as well as Profeſſional Men, through a long ſeries of ſtudy, 
obſervation and practice; and the whole laid down in a manner as 
conciſe, plain, and intelligtble, as the nature of the ſubject can 
poſſibly admit. 5 i STS 
Upon the whole, I may venture to affirm, that this Book, with the 
NAuricALl ALMANAC, will be found in every reſpect adequate to the + 
purpoſe both of the Teacher and Scholar, as well as fully adapted to 
the uſe and advantage of the induſtrious Mariner, as in the formi 


as : a _— . . 

gh of it, J have occaſionally conſidered myſelf as acting in thoſe three 
ual | ſeveral capacities, and in conformity to the ſame, have tef- 
*. pectively adapted my remarks, obſervations, and inſtruCtions ; 


keeping in view throughout the whole, uniformity of method 
and facility of operation. From purſuing this plan, the expence of 
purchaſing ſeveral books will be obviated, loſs of time and many 
inconveniences will be prevented; and ſuch advantages accrue to 


uy 
lly | thoſe immediately concerned in having recourſe to it, as I truſt 
ir- will juſtify me in ſubmitting it to the approbation of the public, and 
li- ſecure to me their ſanction and encouragement, to merit which has 
ut been my higheſt ambition, and the ultimate view of my purſuits 
throughout life. 15 e 7 ed IE 
iſe Lam well aware that there are perſons, who, to ſhew there own 
es ſuperior abilities in an obſcure Club, will quibble and carp at ſome 
nd parts, and ſay, that they ſee nothing new, &c. To ſuch Critics it 
nd may be anſwered, that a Triangle was a Triangle before the days 
us of Euclid, and fo it is now; but, if the arranging, digeſting, ſim- 
a- plifying, and rendering Navigation attainable to the moſt common 
1- capacity, with all the uſeful Tables contained in one Book, which 
es was never done before, it certainly may be called New, or at leaft 
1d an Improvement. — How far I have ſucceeded is left to the judicious 
in Mariner to determine. Es 5 ON 
id | The Work may be more fully ſeen, by reading the following Contents. 
16 | e | 
Jt 2 
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taken on Board Ships — — — — 
The common Way of finding a Ship's Tonnage at London —— 
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CAUTION To SEAMEN. 


** Ie RAPID SIE my former Publications have * has 
induced perſons in Sco:/and, Ireland, and other places to copy the 1 
many of which have been diſtributed in different. parts of th 
world, particularly in the Zaf? Indies and America; in order tt 
prevent ſuch /purious and erroneous Editions being impoſed o on th 
Public in future, a ſtriking Likeneſs of the Author, drawn 
MorLER, and engraved by BAKER, will be N to N Book 
ot this NEW: 20 RK. v 
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CEOMETRICAL DEFINITIONS: - | 
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CQEOMETRY is the Science which treats of the Deſcription, 

Properties, and Relations of Magnitudes in general; of which 
there are three Kinds or Species, viz. a Line, which has only Length 
without either Breadth or Thickneſs ; a Superficies, comprehended by. 
| Length _ Breadth ; and a Solid, which has Length, Breadth, and 
Thickneſs. ſo : Sg OY 


* | 

A Point conſidered mathematically, is incapable of being 
divided, and therefore hath no Parts, or it is the ſmalleſt Part 
of Space that can be aſſigned, and may be conceived fo infinitely A. 
ſmall, as to be void of 2 Breadth, or Thickneſs, being 
always denoted by a dot, as at A. + 

SY: n II. 2 8 

A Right Line is the neareſt Diſtance between 1 | 
two Points which limits its Length, without AC 
any ſuppoſed Breadth or Thickneſs, as AC, | 

3 W. : 
A Plane Superficies is that which lies evenly between its extreme 
Points, reſembling a fmooth Table, or poliſhed Glaſs ; bounded by 
Lines having Length and Breadth ; but is conceived to have no Dep 
or Thickneſs, | I Te 


| N iy -:: 5 
Parallel Lines are ſuch as are equally | 
diſtant in all their Parts, which CS A— 7 


ed infinitely on the ſame Plane would B at 
never meet, as the Lines A B, B C. | prot 
A Plane Angle is the Inclination or Meeting of 
two right Lines in one Point; the Point where 
they meet is called the Angular Point, and the A 
Lines AB and AC are called Sides or Legs; it is —. 
generally exprefſed by three Letters, the Middle | 
one always denotes the Angular Point, as A, and 
the other two the Legs or Sides that include it, as A B or AC. 


* VI. Ace 
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A Circle i is a plane 8 bounded by = an axle curve Lins] it 
is ordinarily deſcribed by a right Line, taken with a Pair of Com- 
paſſes; one Point thereof, bein, ed, whilſt the other is turned 
round to the Place where the Mo on firſt began; the fixed Foint 
s called the Center, and the Line deſcribed by the other Tint © 1 
* * the Wann 155 


; VIL 


The Radius of a Circle or Semidiame- 
ter, is a right Line drawn from the Center 
to the Circumference, as A O; or it is 
that Line which is taken between the 


r e4 


FI nnd , I 


Points of the Compaſſes to deſcribe the'A . © etc RB 
Circle ; and 1s half 1 Its Diameter AB. \ } 1 1 
| k D = 


e ORR, © 1 | 7 
An Arch of a Circle i is any Part or Portion of the Crone | 
as D F E. * 


A Chord of a Circle is the Sublines of an ls or it is a right 


= Line joining the Ends of an Arch; ; it divides the Circle into t] 
1 unequal Parts, called Segments, and is a Chord to them ages as DE F 
11 Iãs the Chord of the Arches DF E and DGE. | : 
'' 
1 * A Semicircle, or Half a Circle, is a Figure Wnmined ander te 
 . Diameter, as AGB or AF B. : A 


A Quainari is Half a Semicirde, or one-fourth Part of * whole 
Circle, as the Figure CA G. | 
NorTE. All Circles, whether great or Ginall; as actually, or fup- 
3 to have their Circumference divided into 366 equal Parts, called 
rees, and each Degree-into 60 equal Parts, called Minutes, and 
= Minute into 60 equal —_ called Seconds, and ſo on into 
Thirds, Fourths, &c. 

All Angles are meaſured by an Arch of a Circle, deferibed round 
thein Angular Points, with the Chord of bo Degrees, taken from the 
Line of Chords on the Plane Scale, and are eſtimated greater or les 
according to the Number of Degrees contained betwixt their Legs; 

vw and though Legs be made longer or ſhorter, full the Angle between 
1H them continues the ſame, 43 | 
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A * Tf is ſaid to 1 Prags ba I 
LAR tg another right Line, when it falls upon 
It ſo as to make og les on each Side of it 

equal, ſuch as the Figure ABCD, where the / 


2 Angle ACD is equal to bo che Angle A CB, each IG 
g n W or E in e r — 
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| 9 AcUTE ANGLE is leſs than a 
Angle, and is that which contains 20 than . 
| Def grees, as AB C. 5 
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— 


J ; , ip 
2 5 pern ANGLE ligtbiter t tran Ns, OE St i 
| a Right Angle, and is that which con- 8 . Wo 
a tains more than P; PPh a be f „ 
hy Ange G E H. 5 3 9 * 
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ph Li M 


The feweſt, vital of 7 ri 95 Li that Gan include a Space are 
three, which form a Figore called a Triangle, or three: cornered 
Figure, and conſiſts of Six Parts, viz. three Sides and three Angles : 
it is diſtinguiſhed into three Sorts, viz..a Right-angled Tyjangle, an 
| Obtuſe-angled Tray, apd an aal ren Lites 


"1 A ee . Hi one of ihe 


Angles right, or containing 90 Degrees; the Side 
oppoſite the Right Angle is called the H pothe- 

nuſe; and the other two Sides are "called Logs DE 
that which ſtands upright, is called the Papa. 5 
cular, and the other He Baſe thus, BC is the 
Hypothenuſe, A C the Perpendicular, and AB the 1 
Baſe: the Angles oppoſite the two 085 are both 5 . 
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An AcvTEe-Aanctfn TxrAxous * all 


its Angles acute, or none of chem pal to 0 
Degrees as D E G. Bs hh 
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' has one of its Angles obtuſe, or greater 


acute or obtuſe, are in general Lerms ed ovlique-aghe Ls: 
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ä % i 
MARKS OR CHARACTERS.) 


An OzTUusE-ANGLED Tala | * : 
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than go Degrees, as RA F, the other | 
two Angles are Acute, or leſs than 90 i "OF + 
| Degrees, ain the Triangle RA F. 2 —>P. 


Nor. Al Triangles chat are not ri 5 . ans th : 


without any other Diſtinction. | 
— — — A 


MARKS OR CHARACTERS. 


+ Signifies more, or the Sign of Addition; it ſhews that whatever 

Numbers or Quantity follows this Sign muſt be added to thoſe 

chat go before it, thus 9+8, that is, 9 added to 8. Or, AB 
implies that the Quantities repreſented by A and B are added. 

Signifies 4%, and is uſed as the Sign of Subtraction, it denotes that 

The Number following it muſt be ſubtracted from thoſe Zoing 

before it, as 75, or 5 ſubtracted from 7. 

„ The Sign of Multiplication, and ſhews that the Numbers placed 

before and after are to be multiplied, thus 7 * 9, that is, 7 multi- 

plied by 9, which makes 63, and 7 x 8 x 2 which makes 112 

TY This Mark ſtands for Diviſi6n, and fignifies that the Number that 
you before. it 1s to be divided * the Number followin 

as 72 = 14 ſhews that 72 is to | be divided. 1 12. Or 5 


— : ffs ary "x 
= The Sign of Equality, 3 it ſhews that the Netter or Quaneite 
placed before it are equal to thoſe following it, thus, 8 & 122 
Or 8 multiplied by 12 is equal to 96, and 7+2 X 4=36, 
: Proportion, and is read thus, 7 : 14 :: 10 : 20 that is, as 7 is to 14 
ſo is 10 to 20, Or, A: 525 108 D that 40, Au MIN 
- to D. 1 271 
8 Signifies Degrees, thus 4 5 ſhews the Number 45 Degrees. | BY =: 
” Signifies Minutes, thus 24 or 24 Minutes. ler at 
Signifies Seconds, thus 44 or 44 n ee 5 tbe 
8. Stands for Sine. EL 1184700 % 
Sec. Stands for Secant. F 
Tan. For Tangent. 55 OR” 


Each of theſe laſt with Co. before RR Gent the Compliment, 
as Co-fine, Co-tangent, rn 


* . * 


< 2 Angle. | 5 4 
Sul gled, with an s at top, 1 S. ee abs 
— Triangle, or A* Triangles. 1 e 


2 Is Frequently put to fignify the Sum of any two Ling or Numbers, 
X GSignifies the Difference, 
GEOMETRICAL 


A Problem is a | EM Propoſtion, in ; hed ee a 


CEOMETRLICAL. PROBLEMS, Eo. 
_ USEFUL. IN NAVIGATION. ” ws > Nike 


Peropaſed to ve done or effefied. © 


. PROBLEM I. 
To draw a Right Line parallel zo a given Right Line, at any given 


Diftance, as the Pomt De 33 if 
W I TH a Pair of Compaſſes take the —— — _—_— 
neareſt Diſtance between the Point TE 2 
D and the given Right Line AB, with A A — - 


that Diſtance ſet one Foot of the Compaſſes any Where on the Line 

AB, as at A, and draw the Arch C, from che fe Nin D draw a Line 

ſo as juſt to touch the Arch C, and it is done ; for the Line CD will, 

be parallel to the Line A B, and at the Diſtance of the Poink, ae . 

D, as was required. en += | 
| P R 0 B L. E M "IF; > C4 4 1 3 

Zo hiſect or divide a given Line in two equal Part. 0 

With any Diſtance in your Com- | 

paſſes 8 than half the Line AB, 

with one Foot in B, deſcribe an Arch K 

with the ſame Diſtance, and. . #1] 

Foot in A, deſcribe an Arch that „ 

will cut the former Arch in C 044 Ks 

D; through C and D draw a Line, | 15 

and that Will cut A B in E; and e 

Line AB will be divided at the e Ke 

E into two equal Parts. : . 


PROBLEM. III. 


To erett a Perpendicular on the End of a given Rig Log a. b 8 | 
With = Diſtance in your Compaſſes, a : I 
| 
| 
| 


from B to C, with one Foot in C, deſcribe — 7 15 0122 411 3; 
Circle BDA, ſo that it may juſt touch the End/ of 433 
of the given Line, at B: from where the Cir- 7 1-197 nl: 
cle cuts the Line, as at D, draw a Line through} 4 

the Point C, to cut the Circle i in A, from A „ 
draw the Line A B, which will be the * . 
dicular required. D 


1 


Or thus, N | 20 With 


* 


„ be PROBLEKG | 


With aur convenient Diſtance in your — H. 
Compaſſes, as from D to A, with one 'oot 5 2 
in D, deſcribe the Arch AFG, ſet off the 
ſame Diſtance from A to F, al from F to 
G; upon F and G deſcribe two Arches in- T5 

terlecting one another in H; draw a Line | 
«| ftrom H to D, and it is done; for HD will be 
8 | the Perpendicular required. 


W PROBLEM "yy 


Hen a given Paint, as C, 10 let fall a FAS cular on a r 
255 Right Line KB.. = 5M 1 


- . 
— 
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FF: 


mm - oo {  CQ AA 


With one Foot in C, deſcribe an Arch 

do cut the given Line AB in F and G, 
wich one Foot in & deſcribe an Arch, and F. 7 
with the ſame Diſtance, and ont Foot wy TS Moby 
in F, deſcribe an Arch to cut the former in A .. . 

„D, from C to D draw a Line, and it is —— 
done ; for CD will be the Ter ar * 


required. e wb, 
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FROBLEM v. 


From a given Point to let fall a Perpendi cular on a given Line, when 
the ſaid Perpendicular is to fall ſo near the End of the given Line that 
it cannot be done as above, as at the Eage of a a Sheet of . We. c. OG 


Let C be the Point from which the 
Perpendicular is to be let fall on die 
Line AB, from any Point in the Line 
AB, asat A; with the Diſtance AC, 
deſcribe an Arch E, chuſe any other. A- . 

Point in the Line A B, as D, 5 Win WW, * 
the Diſtance D C deſcribe another Ahh IK % & 
interſecting the former in E, join CEE... „ 
and- it is done; for CB will be che Fer- =» WS. 
8 8 required. 1 
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PROBLEM VI. 


22 


uskrul, id NAVIGATION: 


. PROBLEM VI. 
D make Plane Angles, and fir 74 a Right Angle, containing go Degrees.” 


Draw the Line C A on C, a a-Per- 2 r 

pendicular CD, and it is done; Mr the cake CE Ae, 
Ag le DCA is an Angle of 4K Or thus, 
| der the Point C, with the Chord of 60", | 
deſcribe an Arch GH, and ſet off thereon | 
from G to H, the Diſtance of the Chord 


L of 900, and from Cthrou he tte doch | 
| — will form the Angle DE A of 1 8 
3 required. 
W PR 0 s LE * | vn. 5 


To make an Acute Angle equal to any Number wy Degrees. 8 
TTT 


Draw the Line BC, with the Chord of "Fug 
60* or Radius, in your Compaſſes, and ne alt 
Foot on C, draw the Arch FB, on which ſet 2 £3 1 bet Ane 
| off 36* 30“, or 36+, from B to F,. through F A 20 WAL. 
and the Center C, draw the Right Line AC, 12 W 1822 


| and it is done; for the Angle ACB eſe * — 3 
rug he an 2 of 365 30, as was W e 2 1500 J 
„ et. VII.. 9 6 e 


To make an Obtuſe Angle, that hall . 427 * ol T8 


1 Draw CB, take the Chord of on 4 © 
4 your Compaſſes, and with one Foot on C. | 
& 1 deſcribe an Arch; now as we can take of * 
only go", ſet off go* from B to G, and 
2 from G to E. ſet off the Exceſs above go?, 


which is 37' 20\, or 373; draw the Line 
CE, and it is done; for the Angle ECB r 
will be 2 of 1277 200. e ito SH eee 


* 


5 | GEDMETRICAL PROBL.F9 EMS 5 
PROBLEM, I. 


* &s * Hypothenuſe of a Right-angled Trian le given, ts 
ip Jt either of the Legs. ä my 1 & ? * 


Given che Hypothenuſe 250 Leagues ; the Angle op 0 the Baſs 

54 300, conſequently. the other Angle 3 — 7 3⁰⁰ 4 THY | es ala 
ndicular are required. St 

Bur the Line CB, and at C make an 
9 equal to 35 30 by drawing the Line 
CA, take 250 from an uy OPT Scale of 
equal Parts, and ſet it off from C to A, from 
A let fall the Perpendicular, AB, to cut the 
Line CB, and it is done; for AB meaſured | ol 
on the fame Scale, gives 145, and CB 203. 0. 


Leagues. N 


ny PROBLEM TK, $7 

The 45 les and one Leg of a Right-angled Triangle being given 
* ind the 25 pothenuſe and the other LZ. at : 5 0 
ä Tbe W ACB 37 15, the Leg AC 285 Miles, to | ind the 
Hypothenuſe, and the other Leg. A B FO Xl 


Draw the Baſe A C, lay off on it 285 from B D 
your Scale of equal Parts, from A to C; on * 
A erect the Ne ene B with the Chord 
— 60 ſweep the Arch A D, and on it ſet off 
331. yo your Line of Chords from A to D, 
Hot D and C, draw the Right Line BG, io = 
then 50 will meaſure 341 nearly, and BA A 05 _ "Wn 
187 nearly, on the Lane Scale of equal Parts that AC \ was taken 


from. 


PROBLEM Xl. 


The Hypothenuſe and one Leg given, to aa the n js 
the other Leg. 


Ads Le 50, the Hypothenuſe 560 given, to fd th 
es, an | 
i, ant Log BY on B ere& the Per- A ae 
er AR on which ſet off 350 from . 
B to A, on the Point A with an Opening 
of 600. Draw an Arch to cut the line BC 
in the Point D, draw DA, and it is done ; for , 
the Angle A DB will meaſure 36 47, 'On 9. 
the Line of Chords, and B D will meaſure 
487 nearly on the ſame ſcale of equal Parts 
before _ -- B 


PROBLEM 
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ken 


| equal to 880; join AC, and it is done; 'forg 


veeruL IN NAVIGA 1 


PROBLEM XII. 


e to find the Angles and the Hypothenuſe, 


The Leg AB 880 and BC 5 . to A 
find the Angles A and C, and N 
nuſe AC. 

Draw the Baſe B C, an and d Propiny« 
dicular AB, make B C equal to 690, and AB. gol 


the Angle C being meaſured as before, will T 
be found as per Fi 1 8 78 the N | 
wilh meaſure 1118, 2. 


PROBLEM XIII. 


Two Angles and one Side, of an Oblique-angled Triangle given, to 
find either of the other Legs. 


The Angle BDC 1082 30, and CBD 45 15' and conſequently 
the Angle BCD 269 15), and the Leg BC 98 given, to find the 
Sides C D and BD. ; 

2 the Line B C, which make equal WEE | 
8, on the Point B deſcribe an Angle of N 
19, then add 4 15 to 108 300, and ; , 8 

the Sum 153* 45 taken from 180, the Re- | 
mainder is the any DCB= 20" 15 


from the Point © deſcribe an Arch, with the B 1 f 98 7 


chord of 60, and ſet off 26 15, and it is . gow 
done ; for the ſide DB will be 46 nearly, and DC 73,4, as 


required. 


P ROB L EM XIV. 
Two Sides and an Angle oppoſite to one of them given, to find the other 
Angle and the third Side. 


The fide BC 160, and BD 79, and the Angle © * 9 given, 


to find the Angle D, and the Side C D. 


Draw the Line B C equal to 160, on 9 
C make the Angle PCB ual © N X 
29” 9, take 79 in your Comp 

with one Foot on B, lay the other — 5 
the Line C D, draw che Tice B D, and it 
is done; for the Angle D will be B 
995 170, the a B 510 34. and the Side DC 127 Sal 
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GEOMETRICAL PROBLEMS x 
ö 


PROBLEM xv. 


Two Sides and their contained Angle given, to 22 either , the other | 
Angles, and the third Side. 


The Side BC 109 BD 76 and Angle CBD 101% 30 given, to: | 
find the Angles BDC or BCD and the Side CD. | 
Draw the line BC, which make equal to D 
109; on B deſcribe an Arch, on which ſet W 
off from BC towards D 1010 30“, then - 
draw the Line B D equal to 76, join DC, 56 
and it is done; for the Angle BDC will de 
20, the Angle BCD 30? 58, and the 
Se DE will be 145, as was as required. 


PR OB L EM XVI. 
Three Sides given, to find the Angles. 


The Sides BC 105, BD 85, and CD 50 Miles given, to find the 
Angles BDC, BCD, and CBD. | 
Draw the Line BC equal to 105, take 
CD equal to 50 in your Compaſſes, and 
with one Foot in C, deſcribe an Arch as 
at D, then take BD 85 in your Compaſ- 
ſes, and with one Foot in B, cut the for- 
mer Arch in D, join BD and DC, and B = 
it isdone ; for the Angle B being meaſur- * OR 
ed, will be found 28® 4, the Angle C 53® 8, which bling 3 added 
together, is 81" I 2, their fum ſubtraQted from 1 80? leaves Angle, D 
98" 48', as Was required, | 


PROBLEM XVII. 
To find the Center to a given Circle. 


With any Radius, and one Foot in the Cir- 
cumference as at A, deſcribe an Arch of a 
Circle, as C BD, then removing the Foot 
from A to where it cuts the given circle, as 
at B, on B deſcribe another Keck, cutting or 
croſſing the former, as CAD, and through 
the Points of InterſeCtion draw the Right 


Line CD, which will give one Right Line 


paſling through the center ; in like manner 
may another Right Line be drawn, as E F 8 
which ſhall croſs the firſt Right Line at the 


center required, for any two Diameters will 


always cut or croſs one another in che cen- 
* Point. 


drawn from the End or Termination of 2% 50h + 74 
an Arch, perpendicular to the Radius - 


that T'V is the Sine of the Arch, TG be 


USEFUL IN NAVIGATION. 11 


PROBLEM XVIII. 


vide 4 Circle into am Number of equal even. Parts, as 4, 16, 32. 


| Firſt draw the Diameter through 5 1 
the Center, which will divide it int 5 . 
two equal Parts, biſect the Diameter . , 2 Net” 
with another Right Line perpendi--— JE | NX 
W cular thereto, and the Circle will J. DS CES © 
be divided into four equal Parts or £ Fan | 
Quadrants ; biſect each of theſe _ — — ** 
Quadrants again by Right Lines .. , Nn, | 
drawn through the Center, and it „„ Fl N Ty Xs 
| will be divided into eight equal * # \ Naz 
Parts, and ſo may you continue on „ Al 1. ] 
your Biſections any number | S— 
| times, that is, 8, 16, za err. . 


doubling the Number of even Parts. 


This Problem is uſeful in conſtructing | the Mariner's Compaſs. | 


I. A Chord or Subtenſe of an Arch, is a Right Line that divides 
the Circle into two unequal Parts, ang > 
is a Chord to them both, as FH, TI. i ee = 


II. A Right Sine of an Arch, is a Line 


or is half the Chord of twice the Arch, fo 


and of the Arch TF, the Sum of which 7 
Arches together make 1800, or a Semi- 
circle. | 
III. The verſed Sine of an Arch, is 
that Part of the Diameter intercepted 
between the Right Sine and th 
as V G. | We Ta SN 
IV. The Tangent of an Arch, a2 H P 


Line drawn perpendicular to the End of the Radius or Divinbevey, - 


Juſt touching the Arch, as DG. 
V. The Secant of an Arch, is a Right Line drawn from the Cen- 


| ter through the Circumference, meeting the End of the Tangent 


Line to the ſame Arch, as OD is the Secant of the Arch TG, to 
which T G is Tangent, alſo OR is the Secant of the Arch CR, to 


which CR is a Tangent. | | | 


NorzE. Sines, Tangents, Secants, are ſaid to be of fo many De- 


8 gr7ces as the Arch contains Parts of 360, ſo that Radius being the Sine 
of a Quadrant, or a fourth Part of 


Degrees, thus the Radius is always equal to the Sine of go. - 


the Circumference, contains go 
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of theſe be 10 degrees. Again, 
parts into ſingle degrees; 


| TR 434 theſe diviſions ſeverally into the line A 


PRO JECTION | WW 
«| __— 0 Te LINES or . wt 1 5 
SINES, TANGENTS, AND SECANTS, | ig 

ON THE PLANE SCALE. rn 


! 
* A 
— — — — 
* .. 


1ſt, WI 1H the Radius 5 n for your Scale, deſcribe a 6. 
FD micirele ADB C, and upon the center C raiſe the perpen- 
dicular CD, (which will divide the ſemicircle intb two quadrants, 
AD, BD) continue CD directly to 8, and upon B raiſe the m 
cular BT, then draw the right lines BD and AD. | 
2dly. Divide the quadrant BD into 9 equal parts, then will each 
ou may ſubdivide each of theſe 
and dels again, if your radius admits 
it, into minutes, or ſome aliquot parts of a degree greater than 
minutes. 
3dly. Set one foot of the compaſſes in B and transfer each of the 
diviſions in the quadrant B D to the right line B D, then is BD a line 
of chords. 
4thly. From the points 10, 20, 30, &c. in 1 the quadrant BD, e 


right lines parallel to CD, till they cut the radius CB, then is the 


line CB divided into a Rae of fines, which muſt be numbered from E 
towards B. 

Sthly. If the ſame line of right ſines be numbered from B wund 
C, it will become a line of bs 5 fines, which may be continued to 
1805 if the ſame diviſions be transferred on the fame line on the 9 | 


| fade of the center C. 


6thly. From the center C, through the ſeveral diviſions in the | 
quadrant BD, draw right lines till they cut the tangent B 1. 0 
will the line B T become a line of tangents. 

7thly. Setting one foot of the compaſſes in C, extend the athar to 


the ſeveral diviſions 10, 20, 30, &c. in the tangent line BT, and 


transfer theſe extents ſeverally into the right line CS, then will the 
line CS be a line of ſecants. | 
8thly. Right lines drawn from A to the ſeveral diviſions 10, 20, 
30, &c. in the quadrant BD, will divide the R CD into a line | 
of ſemi-tangents. | 
gthly. Divide the quadrant AD into eight e * parts, a and from A 
„then is AD a line. 
of rhumbs, each diviſion anſwering to 11* 15 upon the line of Th 
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| PROJECTION or THE LINES OF erwiie, Me ant ANESERLY-"gg » 
The uſe of this line is for protracting and meaſuring of „ N les, accord 
ing to the common diviſion of the Mariner's compals, If the radius 
AC be divided into 100, or 1000, &c. equal parts, and the lengths of 
the ſeveral fines, tangents, and ſecants correſponding: to the ſeveral 
arches of the quadrant be meaſured thereby, and theſe numbers be ſet 
down in a table, each in its proper column, you will by this means 
have a triangular canon of numbers, by which the ſeveral caſes in 
Trigonometry may be ſolved, the right lines graduated as above, being 
placed ſeverally 2 a ruler, form the inſtrument called the Plane 
Scale; by which the lines and angles of all triangles may be meaſured, 
All right lines, as the ſides of plane triangles, &c. when they are con- 
ſidered ſimply as ſuch, without having any relation to a cixele, are 
meaſured by ſcales of equal parts, one of which is ſubdivided equall 
into 10, and this ſerves as a common diviſion to all the reſt. In — 4 
ſcales, an inch is taken for a common meaſure, to determine their 


nargeneſs and number of parts: what an inch is divided into, is gene- 


rally ſet at the end of the ſcale, as in the ſcales A, B, and C; the 
numbers 10, 20, 30, 45, ſhew that ſo many parts of the ſca es A, B, ©; 
are contained in an inch. By any ſcale of equal parts, d vided as 
above, any number leſs than 100 may be readily taken; but if the 
number could eonſiſt of three places of figures, the value of the third 
figure can only be gueſſed at; wherefore in theſe ſcales it is better to 
uſe ſuch a ſcale as D, called a diagonal ſcale, by which any number of 
three figures may be exactly found. HR ol 

Having prepared a ruler of convenient breadth for your ſcale, 
(which may be an inch more or leſs) Firſt, near the edges there- 
of, draw two right lines af, cg, parallel to each other ; then di- 
vide one of theſe lines, as af, into equal parts, according to the 
largeneſs you intend your ſcale; and through each of theſe divi- 
ſions draw perpendicular right lines as far as the line eg; next 
divide the breadth into 10 equal parts, and through each of theſe divi- 
fions draw right lines parallel to the former af and cg ; again, divide 
the length a, b, c, d, each into 10 equal parts, and from the point d 
to the firſt diviſion in the i d © ws right line ; then, parallel 
| to that line, draw right lines through all the other diviſions, and the 
ſcale is done. | 1 5 W age Þ 
Beſides the lines mentioned, there is another on the plane 
ſcale marked ML, which is joined to a line of chords; and ſhews 
how many miles eaſting or weſting make a degree of longitude in 
every latitude ; theſe ſeveral lines are generally put on one fide of a 
ruler two feet long; and on the other fide are laid down a ſcale 
of the logarithms of the fines, tangents, and numbers, which is 
commonly called Gunter's ſcale, and as it is of general uſe, it requires 
2 particular deſcription, 15 IS — 


DESCRIPTION ' 


DESCRIPTION AND USE 


OF 


GUNTER' 8 SEESTS 


W HIL E the reader is peruſing the following, it it is + prope 
he ſhould have a GuxTER's SCALE before him. 
Gunter's Scale hath ſet upon it theſe eight. Lines following : 


1ſt. Sine rhumbs marked (SR) is a line which contains the is 
garithms of the natural fine of every point and quarter point of the 
Mariner's Compaſs, hgured from the left hand towards the right, 
with 1, 2, 3, 4, 5, 6, 7, to 8, where is a braſs pin, and where it can be 
done into halves and quarters. 

2d. Tangent rhumbs marked (T R) alſo correſponds to the lo- 

garithm of the tangent of every degree of the ſaid compaſs, and is 

ngured 1, 2, 3, 4, at the center, where there is a pin, and from thence 
towards the leſt hand with 5, 6, 7, it is alſo divided, where it can b 
done, into halves and quarters. 

za. The line of numbers marked (Num. ) contains the DE. 
of the numbers, and is figured thus; near the left hand it begins at 1, 
and towards the right hand is 2, 3, 4, 5 6, 7, 8, 9; and then 1 is the 
middle, at which is a braſs center pin, going ſtill on 2, 3, 4, 5, 0, 7,8, g, 
and 10 at the end, where there is another center pin; (as this line is 
generally much uſed, it requires a larger deſcription). The firſt one 
may be counted for 1, or 10, or 100, or 1000, and then the next 2 is 
accordingly 2, or 20, or 200, or 2000, &c. Again, the firſt 1 may be 
reckoned 1 tenth, or 1 hundredth, or 1 thouſandth part, &c. then the 
next is 2 tenth, or 2 hundredth, or 2 thouſandth parts, &c. ſo that if 
the firſt 1 be eſteemed 1, the middle one is then 10, and 2 to its right 
is 20, 3 is 30, 4 is 40, and 10 at the end is 100; again, if the firſt 
x is 10, the next 2 is 20, 3 is 30, ſo on, making the middle 1 now 
100, the next 2 is 200, 3 is 300, 4 is 400, and 10 at the end is now 
1000. In like manner if the firſt 1 be eſteemed 1 tenth part, the 
next 2 ĩs 2 tenth parts, and the middle 1 is 1, and the next 2 is 2, and 

10 at the end is now 10. Again, if the firſt 1 be counted 1 hundredth 
part, the next is 2 hundredth parts. the middle one is now 10 hun- 
dredth parts or one tenth parts, and the next 2 is two tenth parts, and 
lo at the end is now but one whole number or integer. 

As the figures are increaſed or diminiſhed in their value, fo in Iike 
manner muſt all the intermediate ſtrokes or ſubdiviſions be increaſed 
or diminiſhed; that is, if the firſt 1 at the left hand be counted 1, 

then 2 (on the right hand of it) is 23 and each ſubdiviſion between 
them 


nem now is 1 tenth part, and fo all the way to the middle 1, which 
ow is 10, the next 2 is 20, now the longer ſtrokes between i and 2 
re to be counted from 1 thus 11, 12, (where is a braſs pin, then 
3, 14, 15, ſometimes a longer ſtroke than the reſt, then 16, 17, 18, 
kg, 20, at the figure 2 ; and all the ſhorter ſtrokes between them'/lon< 


Next 2, now 20, from whence the longer ſtrokes between the figures 
are units, thus, 21, 22, 23, &c. to 3 which now is 30, and the ſhor- 
er ſtrokes each between them, now is the tenth part of an integer; 
rom 3, each ſhort ſtroke, or diviſion, is I tenth part of an unit. Again, 


ommon tens; and the ſubdiviſions between each figure are units; 
rom the middle 1 to 10 at the end; each figure is ſo many hundredths; 
and between theſe figures each longer diviſion is 10; from the middle 
x to 2, each leſs diviſion is 2 units; and from 2 to the end, each ſhorter 


ght, iviſion is 5 units. From this deſcription it will be eaſy to find the 
n be liviſions repreſenting any given number thus: Suppoſe the point re- 
SN preſented the number 12 was required? Take the diviſion. at the 
45  Migure 1, in the middle for the firſt figure of 12 ; then for the ſe- 
9 ond figure count 2 tenths, or longer ſtrokes to the right hand, and 
jay 64 his laſt is the point repreſenting 12, where is the braſs pin. 
mY Again, Suppoſe the number 22 was required, the firſt figure being 
3 p, I take the diviſion to the figure 2, and for the 2d. figure 2, count 
ms 2 tenths onwards, and that is the point repreſenting 22. 
1 Again, Suppoſe 1728 was required for the firſt figure 1, I take the 
5 the niddle 1, for the ſecond figure 7, count onwards as before, and that is 
8,9, 1700; then for the 3d. 2 count 2 tenths from the laſt, and it repre- 
WF ſents 1720; laſtly, for the 4th, figure 8, eſtimate 8 parts out of 10 of 
"_ the next ſmall diviſion, or a little lefs than 10, this point, laſt found, 
8 repreſents 1728. | 8 
y be Required the Point, repreſenting the number 435 ; from the 4 in 
| the the 2d. interval count towards 5 on the right, three of the larger divi- 
at if ſions, and one of the ſmaller, and that will be the diviſion exprefling 
ught 4.35, and the like of other numbers, which by a little practice is readily 
bas.” N | | N 
now All fractions found in this line muſt be decimals ; and if they are 
Now not, they muſt be reduced into decimals, which is eafily done by ex- 
the Bi ending the compaſſes from the denominator to the numerator ; that 
, and extent laid upon 1 in the midde will reach to the decimal required. 
edth Example. Required the decimal fraction equal to 2, extend from 
hun. 4 to 3, that extent will reach from 1 on the middle to 75, towards 
, and he left hand; the like may be obſerved of any other vulgar fraction. 
MULTIPLICATION is performed on this line, by extending from 
like BW: to the multiplier ; that extent will reach from the multiplicand to 
eaſed he product, C | | ; 
ed 1, Suppoſe, for example, it was required to find the product of 16 
N ultiplied by 4, extend from 1 to 4, that extent will reach from 16 


0 64, the product required. 


— 


Divis10N 


| DESCRIPTION /AND USE OF 'GUNTER'S SCALE? If. 


Fer are now each to be counted for 2; parts, from the middle 1 to the 


f 1 at the left hand be 10, the figures bet. / een it and the middle 1 are 


— 
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u6 | DESCRIPTION AND USE or GUNTER's. SCALE: 


Division being che — of Multiplication, therefore extend 
from the diviſor to unity, that extent will reach from the dividend 
to the —_ 

Lare © 64 to be divided by 4, extend from 4 to 1, that extent wil 

4 64 to 16, the quotient, . 

_ B. This extent in Diviſion is to be wk backwards lh the 
Fr to the quotient, but in Multiplication it is taken forward 
the multiplicand to the product, they being contrary to one another. 

PROPORTION, or the RuLE or Tries, 1 
Multiplication and Diviſion, therefore extend from the firſt term to 
the ſecond, that extent will reach from the third term to the fourth. 

Example. If the diameter of a circle be 7 inches, and the circum- 
ference 22, what is the circumference of another circle the diameter 


of which is 14 inches? 
Extend from 7 to 22, that extent will reach from 14 to 44, the ſane 


wa 

* like manner may ar other proportion of any denomination be 
worked, which makes this line of general uſe, particularly in meaſur- 
ing Superficies and Solids, which is done by extending Fen, x to the 
breadth, that extent will reach from the length to the —— 


Content. 


Example. Suppoſe a plank, or board 15 inches broad, and 2] 
feet long, the content of which is, required. 

Extend from 1 to 1 foot 3 inches ; that extent will reach from 
27 feet to 33,75 feet, the ſuperficial content. Or extend oe 
12 inches to 15, &c. 

The ſolid content of any bale, box, cheſt, &c. is found b cs 
ing from 1 to the breadth, that extent will reach from the depth to a 
fourth number, and the extent from Ito that 4th. number, will reach 
from the length to the ſolid content. 

Example 1k. What is the content of a ſquare pillar, whoſe length 
is 21 feet 9 inches, and breadth 1 foot 3 inches? 

The extent from 1 to 1,25, will reach from 1,25 to 1,56, the con- 
tent of 1 foot in length ; again, the extent from 1 to 1,56 will reach 
the length 21,75 to 33.8, the folid content in feet. 

Example 2d. Suppoſe a ſquare piece of timber 1.25 feet broad, 
fron ,56 deep, and 36 long, be given to find the content: 

Extend from 1 to 1, 25, that extent will reach from ,56 to, 7, then 
extend from 1 to, 7, that extent will reach from 36 to 25,2 the 
content. In like manner may the contents of any bales, &c. be found, 
which divided by 40 will give the tonnage. 

3dly. The line of Sines marked (Sin.) begins at the left hand, 42 is 
4 thus: 1, 2, 3, 4, 5, &c. to 10; then 20, 30, 40, &c. to o, 
ending at the right hand, where a braſs center pin, here, and in all lines 
under it, called degrees, 

4thly. The line of verſed "IP kad (V. 8.) begins at the right 
hand, againſt go® on the ſines, and from thence figured towards the 


hand thus: IO, 20, 30, 40, &c. ending at the left hand end about 
169“ 


on ruf usr er rr sz Aro: toy 


169; each of the ſubdiviſions, from 10 to 30, are 2 degrees; and 
from thence to go, it is ſingle degrees, and from thence'*to the end, 
each degree is divided into 15 minutes. ; „ 
5thly. The line of tangents, marked (Tan.) begins at the left hand 
as do the fines; from thence it is figured to the right hand, thus: 1, 2, 
3, &c. to 10, and ſo on 20, 30, 40, and 46, at the right hand, where 
is a little braſs pin, juſt under and even with 90% in the fines; from 
thence back again it is figured: 50, 60, 70, 80, &c. to 89, ending at the 
left hand where it began at 1 degree. The ſubdiviſion of this line are 
the ſame as thoſe of the fines. | 00 TE 
bthly. The line of meridional parts, marked (Mer.) begins at the 
right hand, and is numbered thus: 10, 20, 30, to the left hand, where 
it ends at 87 degrees. This line, with the line of equal parts, marked 
(EP) under it, are uſed together, and only in Mercator's failing. "The * 
uppermoſt line contains the degrees of the meridian, or latitude, in a 
Mercator's chart ; and the lower is the equator, and contains the de- 
grees of longitude. | | „ | 


ON THE 


|. USE OF THE SECTOR. 


| TheUſeof the Line of Lines, marked on the ſame Side of the Sedtor (LL. 


5 & HE uſe of the ſector is taken from the property of two equilate- 
ral ſimilar triangles, thus in the following figure: F 
AB and AC are equal legs, r B 
radii, of an iſoceles triangle, ſtanding | 
on the baſe B C : Now, by the pro- 
| perty of ſimilar <*. drawing DE A 
parallel to BC, the two triangles 


D 


Solid ADE and ABC are ſimilar and pro- ; 
W portional; or AD: DE:: AB: BW. = 
23 AB: BC:: AD: DE. : NE. 


Now, ſuppoſing AB to be divided into 100 equal, the two equ 
lines AB and AC, and it is required to divide any opening of the legs, 
as BC in the ſame ratio as AB, AC is divided into, it is inſtantly per- 
formed by taking laterally the diſtance DE in your compaſſes, and 
| apply it from C to B, and the line BC will be divided in the fame 
ratio as is the line AB or AC. | 
| | _ PRO- 


ON THE USE or THE JECTOR. 


- P RODU EM + 4: 
To divide a given Line in any Number of equal Pt. 
' Suppoſe DE is required to be divided into ꝰ /?? 
6 equal parts? — PI 
OpkRATION.— Take DE in 2 compaſſes, and open the legs of 
the ſector, fo that the opening of the compaſſes DE ſhall juſt fall on 


the line of lines on each leg of the ſector, on 6.6 ; then take off 1. 1 
laterally, and ſet it from D to D 1, and D 1 will be the 1-faxth part of 


the given line DE. ; io 
1D this problem may be referred the method of making a ſcale of a 


given length, to contain a given number of equal parts. 


PROBLEM II. 
Suppoſe the ſcale to the map of a ſurvey is 6 inches long, and con- 
tains 140 poles required to open the ſector, fo that a correſponding ſcale 


may be taken from the line of lines? 9 
OLUTION. -- Make the tranſverſe diſtance 7 and 7, or 70.70, vix. 


equal to 3 inches = £ ; and this poſition of the lines will produce 
the given ſcale. | | 185 
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PROBLEM III. 
Let a ſcale of 4 inches to a degree in longitude be reduced to another 
ſcale of 3 inches to a degree of longitude? - _ 
S$OLUTION,— Set off any diſtance on the 4-inch ſcale tranſverſely to 
40. 40 or 4.4, on the line of lines; with this opening take off 3.3 or 
30. 30, and it is done, this lateral diſtance being the proportional part 
required. 5 > | 
PROBEEM IV. 
One fide of any triangle being given, of any length, to meaſure the; 
other two ſides on the ſame ſcale ? 05 | | 
Let the triangle A BC be drawn. B 
I would have the fide A C meaſure | 
63. What are the meaſure of the | 
other two fides, AB BC? | 


| | | ö bY 
SOLUTION.,—Take AC in your compaſſes, and 3 that diſ- 
tance tranſverſely to 6.3 or 63 ; to this opening of the ſector apply the 
diſtance AB in your compaſſes to the ſame number on both ſides of 
the rule tranſverſely ; and where the two points fall will be the meaſure 
on the line of lines of the diſtance required; the diſtance A B will 
fall againſt 50. 50, and BC againſt 45.45 on the lines LL on each 


ſide. . 
ä Uk 


LookRITUM s. | MW 


Uſe of the Line of Chords on the Sector, marked (CC ) en each Side; 
The line of chords on the ſector is laid down on both ſides as far as 

Coo; each degree is divided in half or 300; the uſe is only to lay 

don angles, or meaſure their arches to any given radius. 


EXAMPLE I. 1 

In the given circle A B C to lay of from the points C an Cof 30. 

SOLUTION. Take the radius DC in B | 

W your compaſſes, and open the ſector until | | 

60.60 on both ſides fall on each point; 5 

W with this opening take off 30. 30 on both ; 

| fides tranverſely,and apply it from Con the A: 

arch towards B, as at a, and it is done; and : 
the < a DCisan arch of 30? required. | : 
| In this manner, by ſetting 60.60 to Ks of 

12dius on the chords, or 90.90 on the 55 

| fines, or 459 45? on the tangents, may * | 

the chord, fine, or tangent, of any angle, be found, ſet off, or 

known, to any given radius. | Et | 
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OGARITH Ms are a ſeries of numbers, invented by Lord Na- 
pier, Baron of Marchinſton, in Scotland, by which the work of 
multiplication may be performed by addition, and the operation of 
diviſion may be done by ſubtraction; ſo that great time and trouble 
are ſaved thereby in the performance of all arithmetical operations; 
for if the logarithm of any two numbers be added together, the ſum 
will be the logarithm of the product; and if from the logarithm of 
the dividend you ſubtract their logarithm of the deviſor, the remainder 
will be the logarithm of the quotient. Again, if the logarithm of 
any number be divided by 2, the quotient will be the logarithm of 
the ſquare root of that number ; or if the logarithm of any number 
be divided by 3, the quotient will be the logarithm of the cube root af 
that number. | | T” 
The moſt convenient ſeries now made uſe of is the following : 
EE 1 5 Kc. logarithms, 
I 10 100 1000 10000 100000, &c. numbers. 
By which you perceive the index of any logarithm always one leſs 
than the number of figures the integer contains. | 


CS: To 


SH: LOG ARITHMS: 


To fu the Logarithm of a any Number containing Ie C than 5 F iqures, 


I hal find the logarithm of 7 $i 3 

Look in the table 2 the number of 7 in che fide tolumits _ 
againſt it is 0.84510, This number having but one I the } in- 
dex thereto is o. 8 


I would find the logarithm of 79 ? | 5 
Look in the table for the logarithm 79 in the ſide ee and 


againſt it is 1.89763 ; to which 1 is the index, yore the numbey 
contains two figures, 1 


1] would find the logarithm of 763 
Againſt 763, in the firft fide column, is 2. 882 52; to which he 


the index 2, as the number contains 3 places of figures, 2 882 52. 1 


To find the Logarithm of 7634. 
Find the logarithm of the three firſt figures in ſide columns as bes 
fore; and, caſting your eye on the numbers on the top line of the table, 


look for the remaining figure 4, bring your eye to bear down that 
column, and right againſt 763 is the logarithm 88275, to which prefer 


the index 3, as it contains four places of Kues, thus: 3.8827 5 is . 
logarithm of 7634. : 
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To find the Logarithm of any 5 Number to 5 Places of Figures, 
Suppoſe 76345! | 
Look out the logarithm of the three firſt figures 76 3 in the ſide 
column, and the next figure 4 in the top column as before, and againſt 
the angle of meeting 1s 8827 5 as before. Take the difference between 
this logarithm and the next greater; that is, the difference between 
275 and 332, which 18 57; then fay, by the rule of three, if 10 gives 57, 
what will 5 give? that is its half or 28; which, to be added to the loga- 
rithm 88275, makes 88303; to which prefix the index 4, as it con- 
tains five places of figures ; and that makes the ys of 76845 to 


be 4.89303. 


Again, to find the Eogarithm of any Number to 6 Places of Figured as 
703458. 

Find the logarithm of the 4 firſt places of figures as before £8275 
as above then fay, if 100 gives 57 difference, what will 58 give? 
Anſwer, 33 ; which added to 88275, makes 88308 ; to which 2 its 
index 5, makes the lo: garithm of 70 3455 to be 5. 88 308 —_— . 


1 i M e . e a a eg — — Dt eoer—_— 


LodARITH Ns. = ol 


77 find the Logarithm of any mixed Number, as 768.488. 

Where the integer is 763, or has only three places of figures, the 
ole is: Find the logarithm to all the figures, the ſame as if they were 
Whole numbers as before, to which prefix always the index of the 
Integer, which in this number is 2; fo that the log. of 763. 458 is 
WE. 33 308, nearly the ſame as the above, only differing in its index. 


= 7o find the Number anſwering to any Logarithm to 4 Places of 
Seek under the column o, at = top - the table, the next leſs 
Wogarithm ; note the number againſt it, and c. r eye along that 
ine until you find the neareſt logarithm next nb * . Jr one, 
nd you will have the fourth figure at the top of the table, which affix 
Wo the three given ones in the firſt fide column. CON 
_— What is the number to the logarithm 3.77 342?---I look in column 
WD, and find under it, againſt the number 593, the logarithm 7705; 
Wand, guiding my eye along that line, I find the 2 . NN 77342 
nder the column, with 5 at the top; ſo that the number is 55935. 
The number, if taken out by this precept, will be either the number 
equired or the next leſs. l (0 ol 


Wo nd the Number anſwering any Logarithm 1 5 Places of Figures | 
| Tr e nearly. SA 2 887 
Find the next leſs logarithm to the given one, and take its differ- 
nce betwixt it and the given one; alſo take the difference betwixt 
he next 2 logarithm, and next leſs to the given one; then ſay, 
s the difference of the next greater and next leſs is to 10, ſo is the 
former difference to the correction ſought ;—as ſuppoſe you would 
ind the number to the logarithm 4.59632 ? 2 
4.59632 2 mo 
4.5962 The neareſt next log. I can find is 59626 = its num. $9470 


The next greater ditto is * = 59637 = 39480 
5 KX 10 


* 


hen ſay, 11: 10 :: 6: 5 nearly the correction; which I add to th 
umber 3947, makes the number ſought to be 39475, anſwering to 
he logarithm 4. 59632. 9 1 | 
NoTE.—Aliquot or even parts may be taken of the difference 
detween the leſs and greater logarithms, where it can be done, thus: 
n this laſt 6 is nearly the half of 11, as 5 the number ſought is of 10, 
he difference of the two numbers belonging to the greater and leſs 
ogarithms, which will often ſave time and trouble. | | 


MULTI. 


bn | ; EOGARITHIMS: | | 
MULTIPLICATION BY LOGARITHMS. 
ah „„ 


0 find the Produd? of two whole or mixed Numbers. 
Mutiply 76 Log. = 1.88081 | Multiply 76.4 Log. = 1.6808: 
by? $4 EE a SE. 


mw — — 75 ——— ͤ —Æir» 


Product 404 3.61320 | product 410.4 2.61320 


| = Ca SE H. nn. 
When both, or either, of the fractions are leſs than unity, as if 
0.265 Log. 9.42325 Niere the index of a fraction 189, when 
0.031 8.49130 the firſt decimal figure, as 2, ſtands in 
abou ü - the firſt decimal place; but if it ſhould 
0821 = 7.91461 ſtand in the ſecond decimal place, as the 
3 in .031, the index will be 8; if it ſtood in the third decimal 
place, as .0031, the index would be 5, Thus the number of cyphen 
prefixed to any decimal, and the index of that decimal always together, 
make q; ſo that if you take the number of cyphers prefixed to the de- 
cimal from, remains its proper index. In the addition reject 10 in 
the ſum of the indices; and the proper product, or value of the pro- 
duct, will be obtained: By reaſon, if ꝙ repreſent the index of a he 
tion, 10 will repreſent, in this caſe, the index of unity. Indeed the 
index of unity may be aſſumed either o, 10, 100, &c. as you pleaſe; 
but generally, for moſt uſes, is not wanted to be more than 10, as in 
the fines, tangents, fecants, &c. As 7 or 8 places of decimals are gene- 
rally ſufficient for all purpoſes, take theſe two more examples? 
Multiply 3.72 Log. o. 570 54 | Multiply $59.4 Log. 1.77415 
by 0.00064 6.8c618 by .00003Xt 6 40200 
Product. oo 3808 7-37672 Product 0018414 
| Here the remainder to 91s 2 in . 
the index; therefore prefix two 
eyphers to the number of the loga- 
rith 37672 for the product required.. 


DIVISION OF LOGARITHMS. 
| VCC CEA Dy 
To divide a whole or mixed number by a leſs whole or mixed Number. 
RULE. From the logarithm of the dividend ſubtract the logarithm 
i the deviſor, and the remainder is the logarithm of the quotient. 
Divide 4104 by 54. | Divide 420.4 by 5.4 


4104 Its logarithm is 3.61 221 410.4 Its logarithm is 2.61320 
54 Its logarithm is 1.73239 | 5.4 Its logarithm is 0.73239 
76 Quotient = 1.88082 | 760 Quotient = 1.880b1 

| | | . CA”. 
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LOGARITHMS 23 
| When both, or either, fractions are lefs chan unity? K 91% 
| As divide . 0082 15 by . 31. Norz.—If I had aſſumed the 


4 | ; index of unity 100, then the index 
f 11 log 1 791407 | Of the firſt number would have 
. e4913 been 97 or 97.9146, 
and . 031 98.49136 


25 Product 9.42325 
| NorE.—In the indices here I | 099.4232 
orrow 10 in the ſame manner as] So that gg is the index ofthe firſt 
flung it away in addition. I decimal place under 100 in this caſe, 
Divide 0023808 by 3.72. Divide 59.4 by ooo 31. 


| ,0023808 Its log. is 7.37672 59.4 Its log. is 1.77415 
3.72 Its log. is 0.57054 000031 Its log. is 5.49209 


1 * - £ 
— — — 


ooo 64 Quotient 6.80618 ]. 0001915 Its quotient 6.28209 
NoTE.— Whatever index you make repreſent unity, omit it in the 
m of the indices, and borrow it in the-, ſubtraction of indices,” the 

m or remainder will be the true index require. 


Fo EXTRACT the ROOTS in LOGARITHMS. 


As the multiplying the logarithm of any number by the index of 
s power produces the logarithm of that power; ſo the diviſion of 

Ny logarithm by its — index, the quotient will be the logarithm 

f the root required, 5 1 

hat is the ſquare root of 324? | What is the cube root of 10648? 


24 Its logarithm is 2)2. 51054 | 10648 Its log. is — 3) 4. 02526 


13 Log. of the root is 1.28527 = Log. of the root is 1. 34243 


To find any propoſed root of any decimal fraction, you muſt firſt 
epare the index for the diviſion by the propoſed power, thus : For 
e ſquare you muſt add 10 to the index before you divide it ; for the 
be you muſt add 20 to its index before you divide; and fo on for 
te root of any power propoſed. | | 


XAMPLE.—What is the ſquare | What is the cube root of 1262 
root of . 1849? 6 | — 5 | | b 


51849 Its log, is 7.26694 1.10 Tue log. is 000 1 
aal 1 25 5 Add 1 2 


2) 17. 26694 dum 3929.09 69 t 
Thet Se — +5 Its root = 9g.69893 
43 e log. of t | | xl 
rootis = 8.63347 
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ww! | LOGARITHMS. 


The APPLICATION of LOGARITHMS ia 


meaſuring Boards, Timber, Glaſs, Stone, and 
all kinds of Packages, uſually taken on board 
Ships . 


| Required the content of a bond or Required 1 e of | 2 


lank 94 feet long and t foot of glaſs 2. 9 feet lon and Fe 
broad ? : : broad ? 2 75 


| Log. of 94 or 9. 6 is o. 97774 Log. of | 2.9 = o. . 


14 or I. 85 is o. 09691 „ 95— o. 24300 
11.88 nearly log. of cont. 1 07463 | TE > 
or 11 feet 10 inches nearly. x The content is 5.075 feet. 794 


In like manner may any dimenſions be ſquared, and the content 
j 


be found. 
If the ſolid content be required of any box, bale, &c. add the loga- 


rithms of the length, breadth, and _ 2 the ſum will be the 
log. of the ſolid content. 


ExAMTIE. What is the Cola content of a wa whoſe depth 
2. 7. breadth 2. 3, and length 4-5 feet ? 
2.7 Its log. is o. 43136 
2. 3 Its log. is O. 360173 
4.5 Its log. is O. 65321 


Sum equal the log. of the content 1.44630 number 27. 9 5 or 1 
feet nearly. | 
The diameter of a caſk at the head and bung, and alſo its lengt 


* given, to find its content in beer and wine meaſure? 


Multiply the difference of the head and bung diameter by o. ), 
NS add the product to the head diameter for a mean diameter. 


Rule for Wine Meaſure. | Rule for Beer Meaſure, 
Place down the log. of the mean] Put this conſtant log. under . 
diameter twice the log. of the | two former logs. always 7. 44 
length, and under theſe two the | the ſum of the four logs. 


conſtant log. 7.53148, the ſum of | the content for beer gallons, _ 
_ theſe four logarithms will be the | ing 10 in he index. | 


log. of the content, abating 10 in 
the ſum of the indices. - | 


** 


_ 


pe — 


* The Author has lately publiſhed an . Gunter's Scale, on 
which the foot is divided into 10 equal parts, and theſe parts ſubdividel 
into 10 equal parts, for the purpoſe of taking dimenſions and calculatin 
by W or decimal fractions. 

E X A M 


P "7 1 * V * 
"I _ ” Souenrymin:: © = gt 
_ : Ee aan —— What is the content of a nt whoſe head diame- 
> l er is 20, che * diameter 28, and - on — 
8 © $ Difference. 
piece 4 ve 
d 1 76 5.6 Number 4 ed der 


The kad diameter 20.0 


24506 2 5.6 
NONE" For wine. | For ber. 
1934 Th 6 nt 112 1.40824 
5 og or ny 8 I 40024; 
Pntents Length - 40 = 1.60206 1.60200 
hop Conttant log. 7. 53148 | 7. 444 
e loga- dea ee rat | RR. 
be-the og. of 89. 13 gallons 1.95002 | Anſ. 73 gall. = 1. $6338 of beer. 


8 * content be wine. 
The way theſe two conſtant multiplyi ing logarithms were found is 
thus : 

1ſt, The area of a circle, whoſe diameter is unity, is 7854 decimal | 
arts of the ſquare thereof; ſo that if the ſquare of the diameter of any 
circle be multiplied by 78 54, the product will be the area of the 
given circle : hence ,7854 is always a conſtant quantity whoſe loga- 
rithm is 9,89 509. | 
2d. If the area of a circle be divided by 231, the number of cubic 
inches there are in a wine gallon, the quotient will be the number of 
gallons that circular area contains, at 1 inch deep: hence 231 is a con- 
ſtant deviſor. Its logarithm is 2.36361, the arithmetical comple-' 
ment of which is 7.636 39. which I add to the e, conſtant 
logarithm 9. 89 50 


7.63639 5 | 1185 | 


e. 
ber . — 7. 5 eee 10 in the —_— 1s thecuriſiant gain 
ii 1. per rule, for wine meaſure. 
For beer meaſure the deviſor is always 282, its logarithm is 2.4502 5 
2. Abat * 1 
5 whole arithmetical complement i is 7. $497 5 
. 9. 89509 
| — 7. 44484, the . logarith 
7 for mt as per rule, omitting 10 in hy n or ſubtra 
ale, oi 2. 459 25. from 9. 89509 9 | 2] 
divide Take 2.45025 
uladin 
4 M Remains 7. 44484, the e ame as ae” 
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The common Way of finding a Ship's Tonnage at London. 


Runs —Moltply the length of the keel by the breadth of the 
beam, and that product b the breadth of the beam, and divide the 
laſt product by 94, and the quotient ariſing is the tonnage. — 
ExAMPLE.——Suppoſe a ſhip 72 feet by the keel, and 24 feet by. 
the beam, what is the tonnage ? ä „ 
Length 8 log. is 1.85733 
Breadth 24, - do. 1.8 % = 4 
 Half-breadth 12, — do. 1.0701 
Arith. complement of log. of 94, do. 8.02687 5 | 


Tonnage 220.6 © ol 2.34359 Anſwer, 
To find the Logarithm of the Sines, Tangente, and Sccants, belonging ts 
| any Number of Degrees and Minutes required. 


If the required degrees be leſs than 45, ſeek the degrees on the 
top, and the minutes in the left-hand column marked M, againſt 
which in the column figned at the top with the propoſed name, ſtands 
the fine, tangent, and fecant required; but when the degrees given 
are more than 45, ſeek the degrees at the bottom, and the minutes in 
the right-hand column marked M at the bottom, and the propoſed 
name of the bottom. Here it may be obſerved, that the degrees at 
the top and minutes at the left-hand column, added to the degrees at 
the bottom and minutes in the right-hand column, always make go ; 
hence, if a fine be looked for, the co-fine or complement will be found 
in the adjoining column, the fame of tangents and ſecants. 
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Ex AurTE I. Required the log. 
ſine of 28 377? Te 

Find 28 at the top of the page, 
and in the left-hand column mark - 
ed Mat the top, find 37; againſt 
which, in the column marked with 
the word Sine, ſtands 9.68029, the 
logarithm of the ſine of 2803) re- 
quired. The fame may be obfer- 
ved of tangents and ſecants. 


EXAMPLE II. --- Required the 
log. tangent of 67 45? _ 
Find 67* at the bottom of the 
| Page, and 45 at the right-hand 
column marked M at the bottom; 
againſt this in the column marked 
Tangent at the bottom, ſtands 


required, 


i 


- Having the fine, x and ſecant, the co- ſine, co- tangent, co- 
ſecant, are always found in the adjoining columns. | 


The logarithms to any number 
ſubtracting the given degrees from 
the remainder; or if 


of degrees above 905, is found b 
1805), and taking the logarithm 


90 be ſubtracted from the given fine, and the 
log. co · ſiue of the remainder be taken, it will give the ſame as above. 


To 


10. 388 16, which is the logarithm 


LOG ARITHMsS. 1 27 


of 22 the Dares, A a and Seconds, FR 2 


Legar ithm. | K; 


If the degrees, minutes, ant ſeconds, be 3 bo a 1595 loga- 
ithmic ſine, or co- ine thus found, and the next greater and the next 
eſs than the given logarithm, and the difference between the given lo- 
garithm and next lets if a ſine, and the next greater if a co- ſine; then 
ay, as the difference between the next greater and next leſs to 60”, „ſo is 
he difference between the next leſs if a fine, and the next greater if a 
o- ſine, to the number of ſeconds to be annexed to the degrees and- 
inutes found before. | ph NT 1 


aeg I—Find the e, minutes, and ſeconds, corre 
ponding to log. ſine 9.6 1405 


Next leſs log. 9. 61382 Next leſs log. 9. 61382 
Next greater 9. n I Given log. — 61405 


29 7 —W 


Here the given log is found Adin be 24 16 and 2. 24 
17; then as 29 is to 60, ſo is 23 to 48, which annexed to 240 10, | 
gives 24 16 48”, anſwering to log. 9. 9 | 


Exanris II. Find the degrees, minutes, 1 ſeconds, corre- 
ſponding to the log. co- ſine 9. 43297% _ > | 

The nzareſt found between 74 16 and 745 17%. 

Next greater log. 9.4332 Next leſs log. 9. 43323 

Next lets 9.43278 Given log. 9.43297 


D „ 


Now as 4.5 is to 60, ſo is 26 to 34”, which annexed to 74% 10 GLA 
74 10' 34”, the degrees, minutes, and ſeconds RE" | 


To find the Logarithm of the Sine or Co- Anne, for Dany Minutes, and 


econds. 


RULE. — Find the logarithm to the degrees and minutes as before; 
take the difference between the logarithm and the next greater int the 

ſine; but if a co- ſine, the next leſs; multiply this — by the 
odd ſeconds, and divide the product by 60'; dd the quotient-to the 
right-hand of the log. of the degrees and minutes, if a fine, but ſub- 
tract it if a co-ſine, the ſum or difference will be the een ſine, 

or co- ſine required. | | | 
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=}:  TRIGONOMETRY.\ £1, | 


- EXAMPLE I. Required the 


log. fine of 24 16' 48“! 
Sine of 2416“ 9. 61382 
Sine of 241)“ 9.61411 


Diff. 9 


| Now 29 multiplied by 4 
gives 1392 ; this divided by 60, 
the quotient 1s 23, which added 


to 9.61382, 9 9.61405, the 


log. of 246 10' 48”. 


ExAMPLE IT.-—— What is the 
log. co-fine of 74? 1634 
Log. co- ſine of 74? 16' 9.43323 
Log. co- ſine of 74” 17: 9.43298 
© I 1 
Now 47 multiplied by 34 = 
1598 ; this divided by 60, give 
the quotient 26 nearly; 1 26 


ſubtracted from 9.43323, leaves 
9.43297, the log. co-ſungiged 


74% 1 & 


If the given ſeconds be I, J, , 4, or +, or any other even parts of: 


minute, the like parts may be taken of the difference of the logarithmy, 


and added or ſubtracted as above, which may be Frequently done by In. 


ſpection. 


75 find the Arithmetical Complement of any Logarithm, 


The complement arithmetic of any logarithm, is what it wants of 
10.00000 or 20.00000, and is uſed to avoid ſubtraction. For finding 
it this is the rule: Take the reſidue or remainder of the firſt figure to 
9, and ſo of the reſt, till you come to the laſt figure; of which take 
its remainder under 10, and it is done. | | 1 + 


ExAMPLE I.—I would have the complement arithmetic of 


9.62595 ? Dt 


For the firſt figure 9 write O; for 6, 3; for 2, 7 ; for 5,4; far 
9, o; and for the laſt figure $ write 5 ; and fo you have 0.37495 for 


% 


the complement arithmetic ſought. 


ExamPLE Il.—The complement arithmetic of wy 3133 ? f 
0 


For o ( rejectin the firſt — write 9, and ſo ON as be 
869, which is the complement arithmetj 


and then you will have 9.66 
of 20.33133. Or thus: 


From 


9.37405 


It will be neceſſary for the reader to make himſelf well acquainted 
with the following propoſitions, as he will find them uſeful when 
he goes into Trigonometry, which are here rendered plain and eaſy v 


be underſtood: 


ProPosITION I.—If a right line ſtands upon, or meets wit 
another right line, and makes angles with it, the two angles taken 
gether will be two right angles, or two angles equal to two right angle 


10.00000 | From 
take 9.62595 


re dir 


20.00000 
take 10.33133 


9.606867 


PL 


TRIGONOMETRY. : 4+ 


Loet the line CD meet AB in D; n E : 
bp erect the perpendicular DE, with tige ; 
chord of 60* in your compaſſes, and one foot 
in D, deſcribe the arch AE B, which will 
pe a ſemicircle or 180?; of which A B is 
the diameter, and the angles ADE and . —.— — 5 
B D E are quadrants, each 90, becauſe ED A D B 
is perpendicular to A B: now the B DC is leſs than go), ſince che 
two angles together can make neither more nor leſs than 1800 or a ſe- 
micircle ; conſequently any number of right lines ſtanding upon the 
ſame fide of the line AB, and coming from the ſame point D, the ſum 
of all the angles formed by ſuch right lines cannot exceed 1805. If the 
angle BDC be ſubtracted from 180%, the remainder will be the 
angle CD A; or if the angle ADE is given, the angle BDC is 


found in the fame manner. 


ProeosITION II. If two right lines croſs each other, the angles 
which are oppoſite are equal one to the other, 5 5 
Let the two lines AD and CB croſs G A 
each other in the point E. With the chord 

of 60, or any convenient radius, in your 
compaſſes, and one foot in E, deſcribe a 
circle; then, by meaſuring the angles, it will 
be found that the angle AEB is equal tothe - 
angle C E D, and that the angle AE C is 
equal to the angle BED; for the angle 
AEB added to the angle AE C make a 
ſemicircle ; and ſo does the angles BE D 
and DEC; and all the angles taken to- D. 
gether make 3600. | D 25 B 


PROPOSITION III.—If a right line croſs two parallel lines, 
the outward angles will be each equal to the inward and oppoſite 
ones. | $4 | WT 

Let the lines A B and CD be pa- 

rallel lines, and E F the line that 

cuts them in the points G and H. 
With the chord of 607 in your com- 

| paſſes, and one foot on G and H, 4 
deſcribe the arches BEA and DFC, 
which will be each a ſemicircle: 
now, by meaſuring the angles B GE © 
and AGE, they will be found equal 

to the angles DH F and F H C, 

and each equal to 180, by the firſt 
1 In like manner it may — 
e proved, that the two outward |, 

angles are equal to the twoinward andoppoſite or.. 
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ſeribe a circle on the point G; and with the ſame radius, on A and 3; 


_ three angles of a plane triangle, whether right, acute, or obtuſe, tage- 


are given, the third is found by ſubtracting the ſum of the two angle 


ſcale. 


30 TRIGONOMETRY. 


To | 1 1 . 
ProrosrTION IV. -In every plane triangle, whether right 
oblique, the three angles are equal to two right angles or 180 


6 


In the triangle A GB draw C parallel to AB through the pint 
G; on which point, with the chord of 60), or arly convenient radius, de- 


deferibe arches : now, by the laſt propoſition, the angle AGB wil 
be equal to the angles FG E, and the angle A BG will be equal to the 
angles CGE, and the angle BAG is equal to the angle D GF: now, 
fince the oppoſite angles are equal, the angles DG F, FG E, and E GC, 
together, make a ſemicircle or 180* ; therefore it is plain, that; the 


ther, are equal to two right angles or 180* : hence it follows that, 2 
the right angle BAG is go”, the other two acute angles ABG 
and AGB, taken together, can be no more than ga"; therefore 
if one of the acute angles, in a right-angled triangle, be given, the other 
is found by ſubtracting the given angle from go". And in any oblique- 
angled triangle, if one of the angles be given, the ſum of the other two 
is found by ſubtracting the given angle from 1807; and if two angle 


from 180. 


ProPosITION V.—In every plane triangle, if one of its ſides 
be produced, the outward angle will be equal to the two inward op- 
polite angles. „ . 

Let ABC be the triangle, and CD 
the ſide produced, with the chord of 
60", or any other radius, deſcribe arches 
on AB and C, draw C E parallel to A 
B; then, by the 3d propoſition, the N 
angle ACE muſt be equal to the angle — — 

B A C and the angle DCE equal to B C 8 

the angle C B A; therefore the outward angle DCA is equal to the 
two inward oppoſite angles AC B and BAC; which may be eaſily 
proved by meaſuring the angles by the line of chords on the plane 


Nor: 


* 5 aq 
Eo 7 > "Ws; * 5 
; N 
8 


TR1GONOMETRY-.-: „„ 
right Nor E. I hope the learned mathematician will excuſe the me- 


od here taken of demonſtrating the above propoſitions in a mecha- 
cal manner, judging it beſt adapted to the capacity of thoſe for whole - 

e this book is intended, not doubting but the teacher will, as I al- 
ays do, demonſtrate them in a more geometrical manner to thoſe 


* 


ho are capable of receiving ſuch. 


6 


FOI" ER : * 


RIGG DME 


DLANE Trigonometry is the art of meaſuring plane triangles, by 


ne point 

Hus, de. comparing the ſides and angles together byknownanalogies; where» 
and 5, + three things being given, a fourth may be found, on condition that 
7B wil ne of them be a + but as angles are meaſured by the arch of . 
al to the ircle, deſcribed upon their angular points, and the proportions that 


: neu e ſe arches bear to right lines cannot be exactly found; therefore the 
E GC, riters of Trigonometry have applied right lines to theſe arches, that 
hat the he proportion they bear to the ſides of a plane triangle may be found. 
 toge- The right lines applied to a circle are: EE 
2309 Iſt. A Chop, or the ſub- c 5 _— 
lereſon enſe of an arch, is a right line 8 
ie Other hat divides the circle into two ED 5 
blique- e re _— a —_ "ET 
| O them both, as 1S the : : 1 1 
—_ 77 of the arches D Hand 1 ff = =/G $50 2 
| g | | * 7 8 N=] 
2d. A RiGHT SINE of an , of "Pom Top, 2 
45 arch, as a right line drawn from F 4 as 
ts fades ne end or termination of an 5 5 5 * — 
rd op- rch perpendicular to the ra- al. 2 
TH jus, or it is half the chord of D< — - R 1A 
E wice the arch; ſo that RS is Radius C| TR 
5 he ſine of the arch A 8, and A 2 1 £ 
647; d Z the coſine. | , E 
55 3d. A VERSE D SINE is that . | BY 
part of the diameter contained 8 — 5 
PN > detween the right fine, and . 
5 he arch, as R A and RCD, E 
to the nd is the verſed fine of S HD, or DE its equal. A 
> ealily 4. A TANGENT of an arch, is a right line drawn perpendicular 
6 plan: o one end of the diameter, juſt touching the arch, as AT is the 


tangent of the arch, A'S and HG the co-tangent.” 


5. A SE» 


KS | \ 
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5. A SECANT of an arch is a right line drawn from the Cetiter 
through the circumference, and produced until it cats the tangent, * 

NorTE. The ſine, tangent, and ſecant of the complement of an 
arch, is called the co-ſine, co-tangent, and co-ſecant of that arch, 

The fines, tangents, and ſecants of an arch, are ſaid to be the 
meaſure of ſo many degrees, as that arch contains parts of 360 degrees; 
ſo that the radius being the fine of a- quadrant, or a fourth part of a 
circle, contains go?, thus: the radius is always equal to the ſine of 
go?, as is the chord of 60? and the tangent of 45”, all the three being 
each equal to the radius; and that the fine, tangent, and ſecant of 
an arch, is equal to the ſine, tangent, and ſecant of an arch, as 
much above go degrees as the former was deficient of go ; thus the 
ſine, tangent, or ſecant of 80 is = 1009, of 70 is 1109, of 60 
is = 1209; of 4o'is = 1409, &c. fo that in taking out the loga- 
rithms of fines, tangents, or ſecants, for any number of degrees above 
goe, the given angle muſt be ſubtracted from 180?, and the loga- 
rithm of the remainder be taken; or ſubtract go? from the given 
angle, and take the log. co-fine, co-tangent, or co- ſecant of the re- 
mainder. | 


Notwithſtanding what has been ſaid in Geometry, it may add be 
| improper here 10 obſerve that, | 


1ſt. The feweſt number of right lines that can include a ſpace ard 
three; which is called a triangle, or three-cornered figure, and con- 
ſiſts of fix parts, viz. three ſides and three angles. 


ad. In every triangle the greateſt ſide is oppoſite the greateſt angle; 
conſequently, the greateſt angle is oppoſite the greateſt ſide, 


zd. In every triangle equal ſides ſubtend or ſtand againſt equal 

4th. In every plane triangle the three angles together are equal 
180. See Prob. 3d, in Geometry. | | 

5th. If in a triangle, one angle be right or obtuſe, the reſt are 
acute; and if one angle in a triangle be right, the other two taken 
together make one right angle, or 90; wherefore if one of the 
acute angles, in a right-angled triangle, be known, the other is 
found by ſubtracting the known angle from go% 3.8 

6th. In every plane triangle, if one of the angles be given or 
known, the ſum of the other two is found by ſubtracting the given 
angle from 180? ; and if two of the angles be known or given, the 
third is found by ſubtracting their ſum from 1809, ue 


7th. The complement of an angle is what it wants of go% _ 


i 


8th. The 


„5 8 
os "6 
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gch. The ſupplement of an angle is what it wants of 1800. 


ent, th. All angles are meaſured by the arch of a circle, deſcribed 

of an about their angular points with the chord of 60, and are ſaid to be 
h. greater or leſs, according to the number of degrees or parts to be 
e the contained between their legs; which legs may be ſuppoſed to be 
greetz; yards, miles, leagues, &c. ; and are meaſured on a ſcale of equal parts. 

rt of - roth. A circle deſcribed with a chord of 60, the circumference, 

ne 


will contain four right angles or 360?, the quadrant go?, and ſemi- 
circle 1809. TY * N | 

11th. The angles of two triangles may be reſpectively equal, al- 
though their ſides may be unequal. Therefore, among the thing 
given, in order to find the reſt, one of them muſt be a ſide. 


f 6 2 n 
ple In Trigonometry the three parts given in all triangles, muſt be 
above either, | | — 4 0 
loga- iſt, Two ſides and an angle oppoſite one of them. 

wen 2d, Two angles and a fide oppoſite one of them. 


3d. Two ſides and the included angle. 

Ath. Three ſides. . 

In either caſes, the other three things may be found by help of the 
table of logarithms, artificial ſines, tangents, and ſecants, by the fol- 
lowing axioms ; | - 

| | A. 


j 


1 TRIGONOMETRY. 


De Solation of the ſeveral Caſes in Plane Trigonometry depend upon 
four Propoſitions called Axioms, which the Learner ſhould get 7 by 
heart. — Me ſhall here give the firſt Axiom only, and the reſt before we 
begin Oblique Sailing. Ie | „„ 
| | AXIOM; 
In any right-angled plane triangle, „ 
If the hypothenuſe be made the radius of a circle, the other two 
ſides, or legs, will be the ſines of their op lite angles; but 
If either of the legs, including the right gat be made the radius 
of a circle, the other leg will be the tangent of its oppoſite angle, and 
the hypothenuſe the ſecant of the ſame angle; — © 
For let the three following triangles have their ſides and angles equal; 
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It is plain, by comparing theſe with the firſt figure in Trigonometry, 
that taking the hypothenuſe A B as radius in your compaſſes, and on. 
A and B deſcribe circles, C B will be the ſine of the angle B A C, and 
CA will be the fine of the angle A B C, and B C will be the fine of half 
the arch B D, or the ſine of half the angle B AD, being half the 
chord of twice the arch; but taking the baſe A C as a radius in your 
compaſſes, and with one foot in A deſcribe a circle, it is plain that 
CB will be the tangent, and AB the ſecant of the fame angle; but 
it C B, the perpendicular, be taken as the radius, and a circle be de- 
ſcribed on B, then will A C be the tangent of its oppoſite angle 
ABC, and the hypothenuſe the ſecant of the fame angle: for it 
ſhould be remembered, that when any one of the legs becomes a tan- 


| | gent of its oppoſite angle, the hypothenuſe always accompanying it, 

] | becomes the ſecant of the ſame angle. | | t 
4 Nou, ſince, by making any of the ſides of a right-anglcd triangle 

1 the radius of a circle, we can readily find the names or denomina- 1 
1 tions of the other ſide, it comes next to be conſidered what parts of 

1 things are given, and what required, in order to ſtate the queſtion. 1 
4 


In 
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In this caſe we ſhall compare Trigonometry with the Rule of Three 

in common arithmetic; where we are taught to conſider what name 
or denomination the anſwer is to be of, which names muſt always be 
made the ſecond term in ſtating the queſtion ; if pounds are to be the 
fourth number, or anſwer, then pounds muſt be the ſecond term; if yards 
are to be the anſwer, then yards muſt be the ſecond term. As for 
example, if 60 yards coſt { 120, what will 90 yards coſt ? Then 


pounds being wanted, pounds mult be the ſecond term. 


radius If 60 yards coſt ( 120, what will go yards coſt ? ' | | 
, and | 90 | | 
qual: of 60) 1080(o | 


180 Anſwer. 


It is the ſame in Trigonometry ; for if the fourth number, or an- 
ſwer, is to be an angle, an angle implied muſt be the ſecond term, and 
ſides the firſt and third terms: but when a fide is required, it muſt 
be placed the ſecond term, and angles the firſt and third terms, in 
ſtating the queſtion ; conſequently, in all queſtions in Trigonometry, 


# | if a ſide is required, you muſt _ with an angle or radius, which is 
„ always conſidered as a given angle equal to 90%; but when an angle 
is required, then you muſt begin with a known fide, | 
| In the Rule of Three we multiply the ſecond and third terms to- 
gether, and divide that product by the firſt term, and the quotient will 
be the fourth number ſought, _ of the ſame denomination the ſecond 
| term is of. Now, ſince addition of logarithms anſwers the purpoſe of 
: multiplication of whole numbers, and ſubſtraction that of diviſion, 
1etry, add the logarithms of the ſecond and third term together, and from 
1d on their ſum ſubſtract the logarithm of the firſt term, the remainder 
* and will be the logarithm of the fourth term. £2 
* As log. — 60 — 1.77815 
— 1s to log. of 120 — 2.07918 
3 So is log. _—_— — i 1.95424 
; 3 Add 4.03342 
hs Firſt term ſub. 6o is 1.77815 
angle 3 | 
or it | „ 
tan To anſwer 180 2.25527 
g lt, Here it is plain the logarithms give the ſame anſwer as that given 
p by the Rule of Three. | : | 
angle In a right-angled triangle there are always two ſides, or the angles 
nina- and one ſide given, to find the reſt. | | | | 
8 on To find a fide, any fide may be made radius; then ſay, as the 
* name of the given fide is to the given ſide, ſo is the name of the fide 


E 2 | required 
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required to the fide required, which muſt be found among the log 


rithms. _ | | , 2 F = 
To find an angle, one of the given ſides muſt be made ras 
dius; then ſay, as the fide made radius is to radius, fo is the other 
given fide to the ſine, tangent, or ſecant, by it repreſented ; which 
being looked for in the table of ſines, tangents, and ſecants, when 


will be found the degrees and minutes correſponding to the angle 


required, 


Solution of the Six Caſes in Right-angled Trigonometry, 
CASES. | | 
| The Angle and Hypothenuſe given, to find the Legs, 
Given, the Hypothenuſe AC 250 Leag. and the Angle oppoſite to 
the Baſe CB = 54 30%, to find the Baſe CB and Perpendicular A B, 


By CON STRUCTION. 


Draw the baſe CB of any length, on 
C deſcribe the arch D E, from E to D lay 
off 35* 300, thro' C and D draw a line, 
which muſt be equal to 2 50; from A let 
fall the perpendicular AB, to cut C B in 
B, and it is done; for CB will be 203.5, 
and A B = 145.2. = : 


| By CALCULATION. ny 
By making the Hypothenuſe C A Radius, it will be, 
To find the Baſe B C. | To find the Perpendicular A B, 


As radius | 10. ©0000 | As radius © 10, 00000 


Is tothe hypoth. CAz5o 2. 39794 | Is to the hypoth. CA25o 2. 39794 


So is ſine ang. A 54 30 9.91069 | So is line ang, C 352 30* 9. 76395 
| | 12. 30863 | 12. 16189 
10, 00000 3 10. 00900 


5 2.30863 | To the per. A B 14 2.16189 
By making the Baſe Radius, the Proportion by Axiom the firſt, will be, 


To find the Baſe B C. To find the Perpendicular A B. 
As ſec. ang. C35 30“ 10. 08931 | As ſec. ang. C 359 30' 10. 08931 
Is to hypo. AC = 250 2. 39794 | Is tohypoth. AC = 250 2. 39794 


To the baſe B C 203, 5 | 


So is radius 10. ooooo | So is tang. ang. C 3 5˙ᷣ 10“ 9. 85327 
12. 39794 RE 12, 23191 
10. 08931 | 10. 08931 


To the baſe B C= 203,5 2. 30863 To the per. AB 145,2 = 2. ay 


. To er ðĩ2 . 8 
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GO f hen  _ & 4 


By making the Perpendicular Radius, by Axiom the firſt; it will be, : 

'  Tofind the Baſe B C. | To find the Perpendicular AB,” 
As ſec. ang. A 542 30 10. 23605 | As ſec. ang. A 5% 30 10. 33606 
Is to hypoth. A C250 2. 39794 | Is to hypoth. AC ago 2. 39794 


So is tange ang. A 54* 30“ 10. 14673 | So is radius 10. 00000 
0]. - 12. 39794 
10. 23605 10. 23665 


To the baſe B 2 203,5 2. 30862 | To the per.=A B 145,5 2. 16189 


NoTE. In the firſt ſtating, where the hypothenuſe is made radius, 
the ſum of the logarithms of the ſecond and third terms are, 12. 30863 ; 
from which it is eaſy to ſubtract the logarithm of the firſt term; for 
you may either cancel it, or leave it out; and then caſt off the firſt © 
figure towards the left hand, and it will leave the logarithm 2. 30863, 
the ſame as if 10.00000 had been ſet down and ſubtracted from it: 
and indeed, the five cyphers may be always omitted in the radius, 
and only the index 10. ſet down. | . 55 

It will greatly expedite the working the proportions by logarithms, 
if the two or all the ſtatings be firſt made, and then the fines, tan- 
gents, or ſecants, may be taken out at one opening of the book; for 
if one angle of a right-angled triangle be given, the logarithm of its 
complement, or the other _ whether fine, tangent, or ſecant, 
is found in the adjoining column, without being at the trouble of 
ſubtracting the given angle from 900. If the given angle be leſs 
than 45 degrees, it is found at the top of the table, and the minutes 
in the left hand column, reckoned downwards; and its complement is 
found at the bottom, and the minutes on the right hand column. 
On the contrary, if the given angle is found at the hottom, its com- 
plement, or the other angle, will be at the top of the table, and the 
minutes in the left hand column, againſt which is the log. fine, tan- 
gent, or ſecant, correſponding to it. e 


By GUNTER's SCALE. 

In all proportions ping w Gunter's ſcale, when the firſt and 
ſecond terms are of the ſame kind, then the extent from the firſt 
term to the ſecond, will reach from the third to the fourth; _ 

Or when the firſt and third terms are of the ſame kind, | 

The extent from the firſt term to the third, will reach from the 
ſecond to the fourth; that is, ſet one point of the compaſſes on 
the diviſion expreſſing the firſt term, and extend the other point to 
the diviſion expreſſing the ſecond term, then, without altering: the 
opening of the compaſſes, ſet one point on the diviſion repreſenti 
the third term, or ſecond term, and the other point will fall on the 
diviſion ſhewing the fourth term or anſwer, 

Now, in this lat caſe, it will be thus: | 
5 | Extend 


ö 
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Extend * rains, or go? to 54 30 on the line of ſines, « 


extent will reach from 2 50, the hypothenuſe, to 203,5, the baſe, oy 
the line of numbers; and the extent from radius, or. fine of 90 


to 35 30 on the line of ſines, will reach wow 250 to 145 on 


the line of numbers. 
Obſerve the like in all that follows, except in | thoſe proportiphk 


where the word ſecant is mentioned, which may be readily wrought 
by conſidering the hypothenuſe radius, as in the laſt caſe ; then 
being no line of ſecants on Gunter's Scale. 

NorTE. The radius, according to the nature of the proportion, may 
be any of theſe : 


8 Points on the Line of Rhumbs, 9oꝰ On 5 Line of Sines. 
4 Points on the Line of Tan. Rhbs. 45 On the Line of e 


CASES II. and III. 
. The Angles and one Rey given, to find the Hypothenuſe and other ts 


'The Angle A CB 33 "iT. the Leg BC 325 Miles given, to find the 
por ſe and the other Leg. 


By CONSTRUCTION. 


Draw the line B C, which A 8 
make equal to 325 miles; on | 
B erect the perpendicular B A; 
on C deſcribe an arch with che 
chord of 60®, and make the 
angle C = 33? 15 through 
where that cuts the arch draw 
AC to cut AB in A, and it is 
done; for BA being meaſur- 
ed on the fame ſcale that BC — 
was, will be 213,1 and AC | 
382,6 miles. | : | | A 
By making the Hypothenuſe A C Radius, it will be, 


To find the Perpendicular AB. To find the Hy pothenuſe A Cs 


As fine ang. A. 56245 9.92235, | As tine ang. A 50 8 ̈ v6 92235 
Is to the bac BC 15 2.51188 | Is to the baſe BC 325 2.51188 


— 


_ U— — — Are 


: 8 
— — 2 


————— 
——  — ——— 


So is fine ang. C33 15 9.73901 | So is radius go? |  ,. 10.00000 
12.2 5089 12.5 1186 01 


9-92235 | 9-92235 


— 


f the perpen. AB 213,1 2.32854 | To the hypoth. A C 358,6 2.58953 


By 


To the * AB 213,1 2.32854 
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By Waking the baſe BC Radius, it will be. 


To find the Perpendicular AB. 


As radius 90? ro. ooo 
Is to the baſe BC 325 2.51188 
So 1 is tang» ang. C 33® 15˙ 9.81666 
12.328 54 
10.00000 


To find the Hypothenuſe AC. 


As radius go® 10. ooo 
Is to the baſe BC 325 | 2.51188 
So is ſec. ang. C i 07705 

12.58953 


10.00000 


To the bypoth. A © 388,6 2.58953. a 


By making the Perpendicular AB Radius, it will be, 


To find the Perpendicular AB. 
As tang. ang. A 6645 10. 18334 
Is to the baſe B C 325 2.51188 
do is radius go? 10.00000 


12.51188 


10.18334 l 


To find the e AC. 


As tang. ang. A 56% 4 10. 16338 
Is to the baſe B N 2.5118 
So is ſec. ang. A 56% 45' 10. 26099 
3 1 2 | 12.77287 
| 10. 18334 


Tothe perpen, AB 213-1 232854 | 


To the hypoth. AC 388.6 2.58953 


By GUNTER. 


© Extend from 56 degrees 45 minutes to 33 degrees 15 minutes on 
the line of ſines, that extent will reach from the baſe 32 5 to the per- 
pendicular 213, 1 on the line of numbers.“ 

2dly. Extend from 56 degrees 45 minutes to radius on the line of- 
ſines, that extent will reach from the baſe 325 to the bypothenuſe. 


388, 6 onthe line of numbers. 


CASE 


IV. and V. 


The Hypothenuſe and one Leg given, to find the Angles and other Lee. 


The leg AB gt, the Hypothen 
ACB, or BAC, and the leg BC. 


Draw BC at lk on B 


erect the perpendicular BA, which 
make equal to 91, take 170 in 


our compaſles, and with one 
foot on A, lay the other on the 
line B C, and} join A and C, and 
tis done ; for the angle C will 
de 32 22“, the angle A 57% 380 
and BC 143,06. 


uſe 170 given, to find the Angle 


By CONSTRUCTION. 
A 


— — — 
A — . 
C... e Ol GS 
7 W * 1 ; N 
A 
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As the hypothenuſe 150 2423045 


32 degrees 22 minutes on the line of ſines. 


40 rico. 5 


By making the pre ban it will be, 


To find the angle C. To find the baſe © B. 

As Radius 0 10. 00000 
Is to the radius | 10.00000 | Is to the hypoth. 150 2.23045 
$0 is the perpendicular 91 1.95904 | So is fine ang. A 57 38 9- 9260) 


I 1.95904, | Ex 12.1571 
. | 2. 5 | | I0,00006 
To fine angle C 3a 32 9. "goa 59 dey. To the baſe 143, 6 2.15713 : 
| By making the Perpendicular Radius, it will be, | 
To find the Angle A. L To find the Baſe KC. 
As the perpendicular 91 2.95904 | As the radius ' 10. 00000 
Is to the radiys | 10400000 | Is to the perpend. gx 1.9 5904 
So is the hypoth. 150 2.23045 80 is tang. ang. 57˙ 38“ 10. 19803 
12.2304 5 A | 12. 1 700 
1.96904 of 10. 00000 
To ſec. ang. A 570 38“ 10424141 | To the baſe 143, 21 5709 


By GUN TER. 


Extend from hypothenuſe 170 to the perpendicular 69 on th 
line of numbers; that extent will reach from radius to line * C 


2dly. Extend from radius to ſine angle A 60 degrees 38 mi- 
nutes ; that extent will reach from the Tn 170 to the bal: 
243 on the line of numbers,” 


CASE VL. 
The Legs given, to find the Angles and pale 6. 


The Legs AB 890, BC 787 given, to find the Angle BAC, 
ACB, and the Hypothenuſe AC. 


By CONSTRUCTION. 


Make BC =7187, and on B erect the perpen- A 
Aer B A, which make equal to 890; join 
AC, and it is done; for the angle will be 
48 31'; conſequently the angle A 41 2 and g1 
hypothenuſe 1188. = | 


” ww 


raiden rav. 


"4 _ ack the Baſe Radius, it will bay 

£27 To find Angle C. : | - To find the Hypoth. A C. 

. O0000 As the baſe 797 8.89697 As radius 10. 000 
23046 75 110 TY .  10.00000 | Is to the baſe 787 2.89597 
-92667 do is the perpend. 890 2.94939 | So is lee. ang. O48 31” 10. 17888 

| 13.0 85 

. 167 1294939 1 

-00000 2.89597 Fo 1990000, 


.1 5712 Ho tang; ang. 48 31' © 10.05342 | To the hypoth. 1188 3-07485 
| By making the Perpendicular Radius, it will be, _ 


"4 To a A A. | To find the Hypoth. AC. 

_ ee 
= Is to radius 2 9 
1 N Bois the baſe 787 2.89597 | So is ſec. ang. A 41 29 10.12543. 
Oy | 12.89597 | 13-07482 
2.15709 "59 b | 10,009006 
2.00990 2-94939 . wa | CO 


es To tang. ang. A4 29 9.94658 | To the _— 1188. 3.07482 
ws By GUNTER. 

1 © The extent "WES 787 to 890 on the line of ae will reach 
5n the rom radius (or 45 degrees) to 41 29 on. the line of tangents. 

ngle * 2dly. The extent from fine angle A 48 degrees 31 minutes to 
adius, or 90 degrees, will reach from the baſe 787 to the hypothe- 
38 mi- uſe 1188, on the line of numbers. 


the baſc Qiueſtions 10 exerciſe the Learner in Trigonometry. 


o the baſe 56* 15” given, to find the baſe and perpendicular. 
Anſ. Baſe 412,4, and the perpendicular 27 5,6 miles. 


the dale, 56® 150 given, to find the hypothenuſe and baſe. 
Anſ. The hypothenuſe 495, and baſe, 411,6 leagues. _ 


pendicular 53260 given, to find the hypothenuſe and perpendicular. 
Anſ. Hypothenuſe 55 39“ and the perpendicular, 44,49 yards. 


given, to find the baſe. 

Anſ. Baſe 283,6 miles. 

Queſt. 5. The hypothenuſe 59 and the baſe 33 miles given, to 
nd the perpendicular. 

Anſ. Perpendicular 48,9 miles. 


nd the hypothenuſe. 
Anſ. . 61,59 rr 
AN 


Queſt. 1. The hypothenuſe 496 miles, and the angle oppoſite 
Queſt. 2. The perpendicular 275 leagues, and the angle oppoſite to 
Breſt 3. The baſe 33 yards, and the angle oppoſite to the per- | 


' Bueft, 4. The hypothenuſe 575, and perpendicular 50 miles 


Queſt. 6. The baſe 33, and perpendicular 52 leagues given, to 
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ART OF NAVIGATION 


1 we begin N avigation, it may not be improper to give 
the Learner ſome idea of the Syſtem of the Univerſe, com- 


monly called the Solar, or Copernican Syitem, which is as follows: 

The Sun, that immence and amazing globe of fire, the foun- 
tain of the heat and light of the whole ſyſtem, is placed near the 
common center of the orbits of feven opaque ſpherical bodies, 
which make their revolutions round it in leſs or more time, ag: 
cording to their ſeveral diſtances from it. 

Mercury is neareſt to the Sun, and receives its light and heat 
from it, and revolves round it in au ellipſis in two months. and 
twenty-eight days. 

Venus is fomewhat higher in the ſyſtem, and ia its 

ellipſis round the Sun in ſeven months and fifteen days, and be- 

comes our evening and morning ſtar by turns. 

The Earth is next to Venus, and deſcribes an ellipſis round the 
Sun in 3654 days, or one year, which being at a greater diſtance 

from the Sun than the former planets, and therefore receiving lels 

of its light and heat, to make up the deficiency, the wiſe Author 

of nature has cauſed a ſecondary planet, called the Moon, to move 

round it in 27 days, 12 hours, and 44 minutes ; it receives its 

light and heat from the Sun, and reflects it upon the Earth, which 

in ſome meaſure compenſates for the abſence of the Sun, during 

the winter ſeaſons, in the North and South. 

Mars is ſtil! higher in the ſyſtem, and takes a larger ciredity ip 0 
volving round the Sun in 1 year, 10 months, and 22 days. 

Jupiter is the largeſt of all the planets, and deſcribes a large 
ellipſis round the Sun in 11 years, 10 months, 27 days; there are 
four Satellites or Moons moving round it; they receive their light 
from the Sun, and reflect it upon cheir primary planet, as the 
Moon does: upon the Earth. 

Saturn revolves round the Sun in 294 years, has 5 Moons which 
move round him, and is alſo ſurrounded with a a ring M} 
atmoſphere. "MN 
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INTRODUCTION TO NAVIGATION. IF: 


The Georgium Sidus, is the moſt remote of all the planets, and is 
attended by two ſatellites : —the firſt or neareſt of which performs 
a a ſynodical revolution in about eight days and three-quarters, _ 

The ſecond (which is about half as far again diſtant from its pri- 
mary planet) is about thirteen days and a half in performing its ſyno- 
dical revolution. | Bas. RY 

Ihe fixed ſtars, are ſuppoſed to be of the ſame matter with the 
Sun, and made for the ſame ends; each of them the centre of its 
own proper ſyſtem, having planets moving round it as our Sun 
has. | Yo ls 

Comets are a ſort of planets moving round the Sun, in ellipſis 
ſo very oblong, that their viſible parts ſeem to be in a manner 
parabolical, but have ſuch vaſt atmoſpheres about them, and 
tails derived from the ſame, eſpecially when they come near the 
Sun, as imply them defigned for very different purpoſes from the 
other planet. | „ "= 2 

Having given a curſory view of the Syſtem of the Univerſe, 
we ſhall now conſider the Earth a little more particularly; a per- 
fect knowledge of the figure and motion of which, with various 
real and imaginary lines upon it, is abſolutely neceſſary in the 
Art of Navigation. | | Wi.» 

The land and water of this Earth, or Planet, upon which we live, 
make a compoſition of a ſpherical form, or rather an oblate 
figure, called the Terraqueous Globe, which by turning round 
its axis every 24 hours, from Weſt to Eaſt, cauſe all the heavenly 
bodies to revolve apparently from Eaſt to Welt in the ſame time, 
making the viciſſitudes of the day and night; and this Earth, to- 
gether with its moon by moving round the Sun in 1 year, or in 
365 days 6 hours nearly, produce the ſeaſons of the year, viz. 
Winter, Summer, Autumn, and Spring. . 
Ihe Earth is endued with a wonderful principle of gravitation, 
whereby all its parts are ſtrictly united together; and all bodies 
that are looſe upon it, cloſely adhere to its ſurface, tending di- 
rectly to its centre. Hence it is, that ſhips are able to ſail with 
the ſame facility every where (void of impediments) upon the 
ſurface of the Sea, quite round the Terraqueous Globe, and that 
(as to ſenſe) there is no ſuch thing as an upper or lower part of 
the Earth; for let the inhabitant be in what part ſoever, he will 
there gravitate towards the Earth's centre, and imagine himſelf to 
be on the higheſt point of its ſurface; from whence he will oh- 
ſerve the Heavens like a large vault over his head, and his Anti- 
podes he will imagine to be directly under him, as they will 
allo their's for the like reaſon. | 
According to this law of Gravity, if the Earth were at reſt 
{and not acted upon by any other power) and its parts looſe, or 
its ſurface all over covered with a deep fluid; it would naturall 
torm it ſelf into a true Sphere or Globe. But admitting the Eart 
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revolves about its own axis, with a rapid motion (from Weſt to 
Eaſt) in 24 hours, the gravity towards its centre will thereby 
be diſturbed, and all the parts endeavour to fly off from the 
axis of the motion; and this inclination is greateſt in that part 
of the ſurface, which is at the greateſt diſtance from the axis; and 
conſequently, the gravity towards the centre is there the leaſt; 
whence it will follow, that thoſe parts which gravitate the leaſt, 
muſt yield or give way to thoſe that have a greater gravitation, to 
reſtore an equilibrium; and conſequently, here will. be formed a 
Spheroid, whoſe greateſt diameter will be perpendicular to the 
axis of motion, (commonly called the Earth's axis) and the ſhorteſt 
diameter will be the axis itſelf, | | | Me: 
It is demonſtrated by the writers of mechanics, that the times 
of the periodical vibrations of all pendulums of equal lengths, are 
in a certain proportion to the gravity by which they are acted 
upon; and it has alſo been demonſtrated, that gravity acts in a 
certain proportion to the diſtance from its centre. Hence, by the 
help of pendulums, we may find the proportion of gravity upon 
any part of the Earth; and conſequently, the proportional diſtance 
of that part to the diſtance of any other part from the Earth's 
centre, Now, it has been found by experience, that the degree of 
gravitation upon the Earth's ſurface under the EquinoCtial, is to 
the ſame in any Parallel of Latitude, in the ſame proportion (as 
near as obſervation could be made) that it would be, if the whole 
body of the Earth was compoſed of a fluid ſubſtance, and ſo formed 
irfelt into ſuch a figure, as abovementioned. Hence, we may in- 
fer, that the Earth is a Spheroid; and its greateſt diameter (which 
is under the Equinoctial) is computed to be to the leſſer diameter, 
(which is under the Poles, or the Earth's axis) as 289 to 288; 
and conſequently, the ſpace upon the Earth's ſurface, anſwering to 
a degree of a great circle where it is greateſt, (or under the 
Equinoctial) is to the ſpace anſwering to a degree near the Poles, 
(where it is leaſt) as 289 to 288; or as a 1000 to 996, 5 nearly: 
but this difference is ſo ſmall, that in all aſtronomical and geo- 
e cafes, the figure of the Earth may be eſteemed truly 
pherical, though the ſmall difference from it does ſenſibly affect 
the motions of pendulums. | 5 
That the Earth is round, or nearly ſo, will appear, not only 
from the circular ſhadow it has upon the Moon, when that body 
happens to be eclipſed by it, but alſo from the very appearance of 
the Sea, and the many obſervations made by perſons ſtanding upon 
the ſhore, and viewing a ſhip departing from the port: they firſt loſe 
ſight of the body of the veſſel, whilſt they can ſtill fee the rigging 
and uppermoſt fails ; but as the ſhip recedes farther, they lofe fight 
of theſe alfo, as if the whole were ſunk in the deep. Again, in 
a ſhip making towards land, the mariners firſt deſery the tops df 
* - |  Reeples 


* 


Veſt to 
tereby 
m the 
Tt part 
s; and 

leaſt; 

leaſt, 
jon, to 
med à 
to the 
10rteſt 


times 
hs, are 
acted 
ts in a 
by the 
7 upon 
iſtance 
Larth's 
Tree of 
is to 
ion (as 
whole 
formed 
Jay in- 
which 
meter, 
288; 
ring to 
er the 
Poles, 
early: 
d geo- 
| truly 
affect 


ot only 
it body 
ance of 
g upon 
m_ loſe 


2 


a - 
tops of 
eeples, 


7110 1 * 0 ni 


3 
* 


* 7 
* ** 2 127 2 12 
1 > 1 + 180 11 bits: 117 
a , * t ; 1 
i Ps ey, , * ; 
i, gn roy $4 1 
8 F Yd + Ges Þ | 3 : 
* 2 ws fn 5 2 de 1 3 
"Wu K 82 WIN * wi... . 2 b 1 
by af . os, . : c _—_ 
* » E \ * 
45 1 Es 7 31 iat 
IO EN r gs 
. * F „ ; ke : jou 
=" 234 # . 
> 3 + 
9 4 3. . * Ne * 25 Ne * 
* * ih 3 
11 
3 
of 8 
"2 
j F 4 1 
2 5 5 % 4 2 3 
Fi 2 # of 2: 
5 « has n . 4 | : " ; 
ng Py — * — a ö f 125 
. F 
1 
4 N * *. 71 ! 
9” 8 12 
eee . /, 
3 ** - ; ? , 
E 4 a. 
* 1. 
. # A 4 7 „ 
9 £ 1 k 
A 8 a * 9 N 
+ 
Wwe were 11 
* * * ＋ 
9 N #32450 1+ s RY | 17 e / 
+ 44 , _—_ PR L 5 9h tare 20 ——ů 9 agar 8 Wh 4 *"X —_ » — * — 2 2 ** * 8 — \ 44 0 
| a; 1 * © a»: n 8 * — — — — 3 a Bon ang 4. whe. r — 3 
— 0 > ha dit EL Maa ate . pt — WO Lanny ox Whey 8 On 2 2 FRA: 8 — : — ö 
" k _ = ——— 4 
* * 4 * i : 7 * : ' | : 
% 4 1 2 - * 1 +» © FAY £3 EY Y 4 * 7 
1101 4 15 37 K+ Rottu l 
&. by ; 4 iF. 
at | ö 
. n : ; 
W * 1 
- Os Bi 1 
1 f , * ; — 
of 7. 24 * = Po bf | 
5 8 bp 2 4 
* 25 FE wo a5 * (4 
F EIA 4 4 
PF. he . a Feier, 4 ITY: N . : 
” 2 . Ro * þ 2A. 1 % ; 
N . F "I" * #7 * "$4 1 * foe, * Y * 
. ＋ Ky * cfg 5 . % V+ . A n 3 a 4 


* "AYE, + 


Won 
1 7 . 
* L * * * 
"Of . 
4 
1 * Y 4 
> : * * 
* 21 & 


F 414 1 . ws 


— bs 
-o_-_ K „„ 9 44 * CO 
” 


| DAS * —— 2 — — 2 —— 


PF 


FTI'CSE HE ü 


22 64 
* STO * 2 a ——— Ear es 1 2 — 


e 
6 Ld „ * mt —— 
, 1 9 : p * 
. Er 7 2 Og" CO 


West Longitude 


240 


e 


* 
% 
£3 


\ 


* 


East Lo 


plain 


. 
* r . ——-„—t. an WH 
7 
% 
— 


Vs 


RR - 5 


Geo 


————— - —_ — E —_—  -7 


* 
1 
— 


cal CIRCLES and ZONES . 
* 
cer 


1 


Geograph 
% 
«, 


yr ' 7 vs Vawiky hw — ty — muy 


"7 


| North Pole | 


2 


W \ 


GW I + 4, wo hg 


The ARTIFICIAL SPHERE or GLOBE,. 


1 


INTRODUCTION Te NAVIGATION, 45 
ſteeples, trees, &c. pointing above the water; next, they ſee the 


effects of the Earth's rotundity. | 

Its being a globe, is alſo confirmed by the many voyages which 
have been made round it, from Eaſt to Weſt : firſt by Magellan's 
ſhip in the years 1519, 1520, 1521, in 1124 days; by Sir Francis 
Drake, in the years 1577, 1578, 1579, 1580, in 1056 _ by 
the late Lord Anſon, in 4 years; and lately by the captains Byron, 
Carteret, Cook, and Clark, accompanied with ſeveral able mathe- 
maticians and naturaliſts, whoſe obſervations and difcoveries do 


provement of Geography and Navigation : they have diſcovered 
many iſlands in the South Seas, which formerly were unknown 
to Europeans. 4:36 - | * | 

The little unevenneſſes of the Earth's ſurface, ariſing from the 
hills and vales, is no material objection to its being conſidered as 
round; ſince the higheſt hill or mountain bears not ſo great a pro- 
portion to the bulk of the Earth itſelf, as the little riſings upon the 
coat of an orange, bear to the bigneſs of that fruit. _— 

In order to deſcribe the poſition of places, geographers have 
found it neceſſary to imagine certain circles drawn upon the ſurface 
of the Earth; to which they have given the names of Equator, 
Meridian, Horizon, Parallels of Latitude, &c. 5 : 

J. The Axis is a ſtraight line, imagined to paſs through the 
centre of the Earth; the extreme points are the poles, on which 
the Earth is ſuppoſed to move, one called the Artic or North Pole, 
and the other, the Antartic, or South Pole. | | 

II. The Equator is a great circle under the Equinoctial line in 
the Heavens, compaſling the Earth in the middle, between the two 
Poles, and divides it into two equal parts, called the Northern 
and Southern Hemiſpheres : from it the latitude of places is rec- 
koned either North or South; and on it are counted the degrees 
Jof longitude from Eaſt to Weſt, This circle is called the Equator, 
becauſe when the Sun comes to it, which is twice a year, viz, 
about the 2 1ſt of March, at his entrance into Aries, and again into 
Libra about the 23d of September, then, making equal day and 
night throughout the world. | | „ 

III. The Meridians are circles which paſs through the poles 
of the Earth, the Zenith and Nadir; croſſing the Equator at right 
angles, and divide the Earth into two equal parts, one Eaſt and 
the other Weſt; and is ſo called, becauſe when the Sun comes to 
the meridian of any place, it is then noon or mid-day. They are 
infinite in number, for all places from Eaſt to West have their 
ſe veral meridians ; of theſe one is called the firſt or chief Meridian, 
from which the longitude of places is reckoned; it is of ſpecial 
note and uſe, but variouſly placed by geographers, ſome placing it 
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buildings themſelves; and laſtly the ſhore, which can only be the DP 


honour to this nation, as well as greatly contribute to the im- 


* \ 


46  1IFTRODUCTION TO NAVIGATION. + 


at London, others at Paris, Teneriffe, &c. and is divided into twice 
">a, \ - 8 n 
9o degrees, numbered from the Equator towards each Pole, ending 
in 90 degrees, and fince the Earth turns once round its axis in 24 
hours, every point upon its ſurtace deſcribing a circle of 360 de- 
rees in that time; therefore, any place lying 15 degrees to the 
Fast of us, has the Sun upon its meridian one hour ſooner; or it 
is twelve o'clock with the eaſtermoſt, when it is eleven with us; 
and any place 15 degrees to the weſtward of us, has the Sun one 
hour after us. 5 5 2 
IV. Latitude is the neareſt diſtance of any place from the Equs- 
tor; it is meaſured on an arch of the meridian, intercepted between 
the place and the Equator, and therefore can never exceed 90 de- 


grees. It takes its name according as the place is ſituated, either 


North or South of the Equator; therefore, all places that lie at 
the ſame diſtance from, and on the ſame fide of the Equator, are 
faid to be under the ſame parallel of Latitude. Whence it: fol- 
lows, that if a ſhip ſails from a North Latitude directly North; or 
in a South Latitude directly South, ſhe encreaſes her Latitutle 
equal to the diſtance failed; and if a ſhip ſails in North Latitude 
foutherly, or in South Latitude northerly, the decreaſes her Lati- 
tide, becauſe ſhe fails nearer the Equator, from whence the La. 


titude is counted upon the Meridian: but if a ſhip fails from a South 


Latitude into a northerly one, or from -a4 North Latitude into'a 
foutherly one, from the difference of Latitude ſubtract the Lati- 
different name with the Latitude left. RE. 
Parallels of Latitude are circles parallel to the equator.  * 
The difference of Latitude is an arch of the meridian contained 
between the two Parallels of Latitude; or it is the leaſt diſtance of 
the Parallels of Latitude of two places: ſhewing how far one of 
them is to the northward or fouthward of the other, and can neve 
exceed 180 degrees. 1 1 
V. The Longitude of any place on the earth is expreſſed by an 
arch of the equator, ſhewing the eaſt or weſt diſtance of the me- 
ridian of that place, from ſome fixed meridian, where longitude is 
reckoned to begin. | 1 ; W 
Difference of Longitude is an arch of the Equator, intercepted 
between the meridians of two places, ſhewing how far one of them 
is to the eaſtward or weſtward of the other. "FA 


tude left, and the remainder will be the Latitude come to, aud of a 


* 


1 


— 


Norz. Here the Teacher will perhaps find it convenient to have a 
Globe, or Map of the World before him, whereon he can point out the 
ſeveral Poſitions, Latitudes, Longitudes, &c. to the Pupil, as that will 
ſtrengthen his memory, and give him a better idea than he can poſ- 
fibly have by only reading them over. The ſame may be obſerved in 
reading the ule of Gunter's Scale and the Quadrant, | ; 


Wo 


from 
called 
north 

tude, 
June, 
corn, 
then « 
Decer 
Th 
the po 
the N 
the Ar 
The 
into 5 


cients 


alled ' 
ng Zo 
'The 


lies bet 
broad; 


owards 


98 


ed from thence both eaſtward and weſtward, till it meets at the ſame 


tude can never exceed 180 degrees. . 

VI. The Horizon, is that apparent circle which limits or bounds 
the view of a ſpectator on the ſea, or an extended plain; the eye of 
the ſpectator being always ſuppoſed the centre of his horizon. 


our heads, which point is called the Zenith ; and the point of the 
Heavens oppoſite to it, or under our feet, is called the Nadir. 


Horizon, they are ſaid to riſe ; and when they deſcend the weſtern 


part they are ſaid to ſet. as 2 1 
When a ſhip is under the Equator, both the poles appear in the 


Fa Horizon, and, in proportion as ſhe ſails towards either, or increaſes 
| her latitude, that pole is ſeen proportionably above the Horizon, 


and the other diſappears as much; but when a {hip is failing to- 


4 wards the Equator, or decreaſes her latitude, the depreſſes the 

de elevated pole; that is, its diſtance from the Horizon decreaſes: 

"yl conſequently, the latitude of a place is always equal to the eleva - 
* tion of the pole above the Horizon. | . 

This cirele is repreſented by the Mariner's Compaſs, divided into 


„32 points or rhumbs, each 111. | OY 
The Tropics are two circles parallel to the Equator, and diſtant 

c, WJ fon it 23 degrees 29 minutes; that on the north fide of it is 
5 called the Tropic of Cancer, at which the Sun has its greateſt 
north declination ; then making to us, and all places in north lati- 
e nude, the longeſt day and ſhorteſt night, which is about the 21ſt of 
June. The other on the ſouth ſide is called the Tropic. of Capri. 
corn, at which the ſun has its greateſt ſouth declination, making 
then our ſhorteſt day and longeſt night, which is about the 22d of 
December. | FT 0 | 
The Polar Circles are alſo parellel to the Equator, compaſſing 


hk the poles of the world at 23 degrres 2 minutes diſtance; that about 
pw the North Pole is called the Artic Circle, and the other is called 


the Antartic Circle. WE © | 

Theſe Tropics and Polar Circles divide the globe of the earth 
into 5 parts, called Zones, of which 3 were accounted by the An- 
ents to be ſo intemperate as to be uninhabitable ; the Zones are 


ng Zone, 2 Temperate, and 2 Frigid or Frozen Zones, 


oa WM. he Torrid Zone, is all that ſpace of the earth and fea which 
the es between the Tropics of Cancer and Capricorn, and is 47 degrees 


broad; its inhabitants ſee the ſhadow of the ſun turn ſometimes 
owards one pole, and ſometimes towards the other, 
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As Longitude begins at the meridian of ſome place, and is count- 


meridian on the oppoſite. point, therefore the difference of Longi- 


Every part of this circle is 90 degrees from the centre of it over 


When the ſun or ſtars come above the eaſtermoſt part of the 


alled Torrid, Frigid, and Temperate ; that is, 1 Torrid or Burn- 


The 
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The two Temperate Zones are thoſe ſpaces of the earth and fin 
contained between each Tropic and the Polar Circles; the inhas 
bitants of the North Temperate Zone have their ſhadows at noon 
fall north, and thoſe of the South Temperate Zone have rheit 
ſhadows at noon fall ſouth. 

The two Frigid Zones are contained between each Polar Oele 
and its pole; thoſe who inhabit them have their ſhadow always 
running round them, according to the different motions of th 
ſun. 

Climates are thoſe tracks of the earth wands by i ;imaginasy 
lines running parallel to the Equator, and of ſuch a breadth from 
ſouth to north, that the length of the artificial day in one fur. 
paſſes that in the other by halt an hour, 

The inhabitants of the earth are diſtinguiſhed by the ſeveral 
meridians and parellels under which they live, and are denomina- 
ted either Perizci, Antizci, or Antipodes. - 1 

The Periæci are thoſe people of the earth who live under the 
ſame parallels, but oppoſite meridians. 

The Antiæci are thoſe people of the earth Who live ne we 
ſame meridians, but oppoſite parallels. 

The Antipodes are fituated directly oppoſite to each Scher the 
feet of the one directly againſt the feet of the other, lying under op- 
polite parallels and oppoſite meridians. - It is midnight with oft 
when it is noon day with the other; the longeſt day with the one 
is the ſhorteſt with the other; the length of the day with the ons 
is equal to the other's night; and the ſeaſons are oppoſite; being 
ſummer with the one when it is winter with the other. 

The Real Parts are earth and water, generally divided into four 
parts or quarters, called Europe, Aſia, Africa, and America; each 
of rheſe, and conſequently the whole globe, is divided into conti- 
nents, iſlands, eas, &c. 

A Continent is a great quantity of land not divided by the fo 
wherein are ſeveral empires, kingdoms, and countries conjoined, 
as Europe, A fia, and Africa, is one Continent, and America another. 

An iſland is a part of the earth that is environed or encompaſſed 
round by the fea, as Great Britain and Ireland, | 

A Peninſula is a part of land almoſt ſurrounded with water, fave 
one narrow neck of land which joins the ſame to the Continent. 

An Iſthmus is a narrow neck of land joining the Peninſulato the 
_ Continent, by which the people may paſs from one to the other. 

A Promontor is a high part of land, ſtretching itſelf into the ſea 
the extremity of which 1s called a Cape or Headland. 

A Mountain is a riſing part of dry land over-topping the adjacent 
country, and appearing firſt at a diſtance. 

The earth being encompaſſed with water, whoſe waſhings, in ſur- 
rounding the dry land, cut and ſhape many winding bays, __ 

an 
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and meandering inlets, and extending itſelf councherd al is but one 
continued ocean. 

An Ocean, is a vaſt collection of Glt water, ſeparating Continents 
from one another, and waſhing their borders'or ſhores. - 

A Sea is part of the Ocean, to which we muſt ſail through ſome 
Strait, as the Mediterranean and Baltic Seas. 

A Strait is a narrow part of the Ocean lying between two ſhores, 
and opening a way into ſome-ſea, as the Straits of Gibraltar that lead 
into the Mediterranean Sea, and the Sound which leads into the Bal- 
tic Sea. 

A Creek, is a ſmall narrow part of the ſea or river, that goes up 
but a little way into the land. : 

A Bay, isa great inlet of. the land, as the Bay of Biſcay, and the 
Bay of Mexico ; otherwiſe a Bay is a ſtation or road for ips to an- 
chor in. i 

A River, is a n ſtream of water iluing out of one or 
various ſprings, and continually lan along in one or more chan- 
nels, till it Fr aa itſelf i into the Ocean: The leſſer Novus are 
called rivulets. 

A Lake is that which continually retains and keeps water in it, as 
the Lake Zair, i in Africa, and Nicaragua, in America. 

A Gulph, is a part of the Ocean or Sea, contained between two 
ſhores, and is every where environed by land, except its entrance, 
where it communicates with other bays, ſeas, or oceans 

There are five oceans, namely, the Northern, the Atlantic, the 
Pacific, the Indian, and the Southern. | 

The Atlantic Ocean is uſually divided into two parts, one called the | 
mm Atlantic Ocean, and the other the South Atlantic, or r | 

cean. 

The N orthern Ocean firetches to the northward of Europe, Aka, 
and American, towards the north pole. | 
The Atlantic Ocean lies between the Continents. o Europe and 
Africa, on the eaſt, and America on the weſt. 

That part of the North Atlantic Ocean | ing betwrern Europe and 
America, is frequently called the Weſtern — 

The Pacific Ocean, or, as it is ſometimes called, the South Sea, i 18 


bounded by the weſtern and north-weſt ſhores of America, and by 


the eaſtern and north-eaſt ſhores of Afia, 

The Indian Ocean waſhes the ſhores of the Eaſtern Coaſts of 
Africa, and the ſouth of Aſia, and is bounded on the eaſt by the - 
Indian iſlands and the Southern Continent. 

The Southern Ocean extends to the fouthwardof Africa and Ame. 
rica towards the * Fon. EE | 
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* great end and buſineſs of Navigation is to inſtruct the wel 
- | Mariner how to conduct a ſhip through the wide and path- e 
| leſs ocean, to the remoteſt parts of the world, the fafeſt and 1 
ſhorteſt way, in paſſages navigable. „ er 
For the due and regular performance of which are requiſite= tes 
a perfect knowledge of the figure and motion of the earth, the tei 
various real and imaginary lines upon it, ſo as to be able to aſcer- T 
tain the real diſtance and fituation of places with reſpect to one tude 
another, with the uſe of the ſeveral inſtruments made uſe of in long 
meaſuring the ſhip's way; ſuch as the log, half-minute glals, Ir 
quadrant, to take the altitude of the ſun and ftars ; compals, fo. ealte 
repreſent the ſenſible horizon; and azimuth compaſs, to take the left, 
azimuth or amplitude of the ſun, in order to know the variation NM 
of the magnetic needle ; maps or charts of the ſeas and lands to- ridia 
gether with the depth-of water, the times and —_— of the Wl © = 
tides upon the coaſts he may have occaſion to approach near; a 
competent knowledge of currents ; of the mould and trim of the the f 
ſhip, and the fail ſhe bears, that ſo due allowance may be made x 
for leeway : By help of theſe, and {kill in the Navigator, he may 967 
know at all times the place the ſhip is in, which way he mult I 
ſteer, and how far, to gain his intended port; 1 Jar 
Notwithſtanding what has been ſaid, it may not be improper 
here to obſerve, that, | | e From 
As latitude is counted from the Equator upon an arch of the Subt: 


meridian, north and ſouth, the difference of latitude between 


two places, both north or both ſouth, is found by ſubtracting the Rem. 
leſs latitude from the greater; but if one latitude be north and 

the other ſouth, the rene is found by adding both latitudes Diff.! 
together. "7 oe wy 
Conſequently, if a ſhip in north latitude ſails northerly, or in 
ſouth latitude ſoutherly, ſhe encreafes her latitude ; but in nom Ex 


latitude failing ſoutherly, or in ſouth latitude failing northerly, _— 
ſhe decreaſes her latitude ; becauſe ſhe ſails nearer to the Equator, ins 
from whence the latitude is reckoned. —\_ fk | 


Wherefore in north latitude failing northerly, or in ſouth lati- Cape 
tude failing ſoutherly, the difference of latitude added to the lati- Cape 
tude left, gives the latitude in, 7 

In north Jatitude ſailing ſoutherly, or in ſouth latitude failing . Diff. 
northerly, the difference of latitude ſubtracted from the latitude 
left, gives the latitude in, 2 | 


, 
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When the latitude decreaſes, and the difference of latitude is 
greater than the latitude ſailed from, ſubtract the latitude left from 
the difference, and the remainder will be the latitude in, and of a 
different name; for it is plain, in this caſe, that the ſhip has croſ- 
ſed the Equator s 57705 COPEL DIST 
As the longitude is counted from the firſt meridian eaſt and 
weſt, until it comes to the oppoſite meridian, therefore it cannot 
exceed 180 degrees. | PHD 2 
The difference of longitude between two places, being both eaſt 
or weſt, is found by ſubtracting the leſs longitude from the 
greater: but if one be in eaſt longitude and the other in weſt, 


05 their ſum is the difference of longitude. Ts 

. Therefore in eaſt longitude failing eafterly, or in weſt longi- 
od tude ſailing weſterly; the difference of longitude added to the 
10 longitude left, gives the longitude in. wy | 
Wo In eaſt longitude failing weſterly, or in weſt longitude failing 
"4: Wcafterly, the difference of longitude ſubtracted from the longitude 
Who left, gives the. longitude in. 3 3 40 
bon When a ſhip fails eaſt or weſt, until ſhe paſſes the oppolite me- 
+. WJ ridian, or 180 degrees, ſhe changes her longitude, or comes into 


a longitude of a different name. 44 
What has been ſaid, will be rendered familiar to the learner by 
the the following examples: - 8 


5 Exam, I. What is the difference | Exam. II. A ſhip from latitude 
/ of latitude between London in | 299 17'S. fails ſouthward until 

85 latitude 51 æ32 N. and Rome in her difference of latitude be 374 

5 latitude 41 54 NM? | * what latitude is ſhe come 
| | to 


From London's lat. 5 1 * 32 N. ; | | 
the Subtract Rome's lat. 41 : 54N. | Latitude failed from 


* 


29 7 178. 


cen — Diff. of lat. 374 = 60 = 6 : 148. 
the Rem. the diff. of lat. 9: 38N. | HE — 

and | 0; | Lat. in — 35 : 318. 
des | 8 


Diff. in miles 578 


mb Exon. III. Required the dif. Era. IV. A thip from latitude 
ference of latins between Cape 80 25 N. fails ſouth 600 miles, 


Finiſterre and Cape Rogue in | what latitude is ſhe in ? 


Or, 
„ 

2 Cape Finiſterre's lat. 42: 52 N. miles. or - 10 : 008. 

tl 8 Cape Rogue's lat. 8 OS Sub. lat. left 8 : 25N. 

ing Diff. of lat. Re 47: 52 Diff. lat. in + - 1.900; I 3 35 8. 

ade 60 . 5 
biff. in miles 2872 f 

jet | G 2 | In 


—— — — 


ExAu. V. What is the difference 
of longitude between Cape Finiſ- 


N. E. of Japan's long. 140 25 E. | 


Exceeds 180 00 
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In the laft example it is plain, that as the difference of latitude 


is more than the latitude left, the ſhip muſt have croſſed the 
Equator, and conſequently come into ſouth latitude. METER 


- NorTE. When one of the places has no latitude, or is on t 
Equator, then the latitude of the other place is their difference 


of latitude. | 
[ 
terre and eaſt point of Barbadoes ? 


Cape Finifterre's long. 9 : 14W. 
Barbadoes' long. 59: 37W. 


Diff. of long. 50 : 23W, 
| | | 3 
Diff. in miles $023 


Exam. VII. What is the differ- 
ence of longitude between Bar- 
celona and Liſbon ? 


Barcelona's long, 2 19 E. 
Liſbon's long. 9: W. 


Diff. of long. 11: 26W. 


Ex Ax. IX. What is the difference 
of longitude between the N. E. 
point of Japan and St, Chriſto- 
pher's ? | 


St. Chriſtoher's long. 62 : 42 W. 


ey3. 7 OF 
360 : 00 


— 


Long. in 0 1925 
Ex aM. VIII. A ſhip from 1 fe 40 


Diff. of long. 156 53 | 


«4 
4 


he 


Exam. VI. A ſhip from Oape 
Charles in Virginia ſails weil 


ward, till her difference of lon. 


gitude be 400 miles, what long 
tude is the nR ? 


Caps Charles's long. 76 : go. 


Diff. of long. 400 miles = 6 : goW, 


— — — 


82 : 30. 


E. long. fails weſtward till her 
diff. of long. be 24® 15', what 


long. 1s ſhe in ? 


Long. left - 16 2 0 


Diff. of long. 27: 15W. 
Long. in 0 — 1 : 35W, 
Exam. X. A ſhip from longitude 
160? 20' W. ſails weſtward until 
ſhe differs her long. 4120“, what 
long. 1s ſhe in ? OY 
Long. left — 160 : 20W, 
Diff. of long. 


Long. in : — 158 : 20. 


— — 


Here it is plain, that the ſhip has 


| croſſed the oppoſite meridian, and 
therefore has come into a longitude 


of a difterent name. 


In failing due north or ſouth, the ſhip changes her latitude only; 
and failing eaſt or weſt her longitude ; but ſailing upon any other 


courſe, ſhe muſt change. both latitude and longitude. 


Eaſting or weſting in Plane Sailing is called Departure or Meri- 


dian Diſtance, | 


The 
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The inſtrument. uſed in meaſuring a ſhip's way at ſea, is the 
L. . | | 4 Wer | Sf 
Ships at ſea are directed from one place to another by means of 
an inſtrument called the Mariner's Compaſs. „ 
The Mariner's Compaſs is an artificial repreſentation of the ho- 
rizon of every place, by the means of a circular piece of paper, 
called a card, divided like the horizon into degrees and points, 
which are called Rhumbs. Now. the card being properly fixed to 
a piece of ſteel, called the Needle, that has been touched with a 
loadſtone (whoſe property is ſuch as to cauſe one end of the 
needle ſo touched to point towards the north, when turnin 
freely on ſomething ſupporting it) all the points of the card will 
be directed towards the correſponding points of the horizon : 
Hence it follows, that in every place the north point of the 
card ſhews the poſition of the meridian of that place, and ſome one 
rhumb or point of the card will coincide with, or be directed 
along the track that makes any given angle with the meridian ; 
conſequently, by the help of the card or compaſs, a ſhip may be 
kept in any propoſed track or courſe. | * = 
A Rhumb Line, or point, is a right line drawn from the centre 
f of the compaſs to the horizon, and is named from that point of 
TY the horizon it falls in with. | FO. 
W. The Courſe is the angle Which any rhumb line makes with the 
meridian, and is ſometimes reckoned in degrees, and ſometimes in 
| points of the compaſs ; ſo that if a ſhip ſails upon the ſecond rhumb, 
or N. N. E. the courſe is 22 degrees 30 minutes: and fo for an 
other, as in the following table, which the learner ſhould be ſo, 
well acquainted with, or the compaſs, as to be able readily to tell 
how many points any courſe or rhumb is diſtant from the me- 
W. ridian, or from the parallel. | 
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LANE SAILING is the art of navigating a ſhip upon prin- 
ciples deduced from the notion of the earth's. being an ex- 
tended Plane ; and is no more than the application of Plane Tri- 
gonometry to the folution of the ſeveral variations, or caſes ; 
where the hypothenuſe, or longeſt fide, is always the rhumb that 
the ſhip fails upon. . RO NE 85 
The Perpendicular is the difference of latitude counted on the 
meridian, and the baſe the departure: which is either eaſting or 
weſting, counted from the meridian. gh lex 
The Angle oppoſite the baſe is the courſe, or angle, that the ſhip 
makes with the meridian ; and the angle oppoſite the perpendicu- 
lar is the complement of the courſe, which being taken together, 
make always eight points or rhumbs, which is go degrees. 

In conſtructing figures relating to a ſhip's courſe, let the upper 
part of the paper, or what the-figure is drawn upon, always re- 
preſent the north; the lower part will be the ſouth ; the right 
hand eaſt ; and the left weſt. | Dt 

Draw the north and ſouth line to repreſent the meridian of the 
place the ſhip fails from; then, if the ſhip's courſe is to the ſouth- 
ward, mark the upper end of the line for the place failed from; 
but if the courſe is northward, mark the lower end for that 
place. . | a | 
When the courſe is eaſterly, deſcribe the arch, and lay off the 
courſe and departure on the right-hand fide of tlie meridian ; but 
when weſterly on the left-hand ſide. 1 - 


a 62: 


When the courſe is given in degrees, the degrees expreſſing it 
muſt be taken from the line of chords; but when in points from 
the line of rhumbs; and is always to be laid off upon the arch, 
beginning at the meridian. „ | 

When the courſe is given in points, it may be ſet down with 
its correſponding logarithm in points in the calculation, as found 
in the firſt page of the logarithms, without reducing it into de- 
grees, as it ſeems altogether unneceſſary. Gs | 

In all caſes, wherever the: complement courſe, or co-fine, &c. 
is uſed, the degrees or points put down is the courſe itſelf; yet 
the logarithm belonging to the complement, or co-ſine, &c. of 


CASE 
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Courſe and Dj Nance ſailed given, to find the Difference o Latind 
5 5 Re 8 From the 2 25 ; 7 


A Ship from the Lizard, in Latitude 49* 57 N. cails 8. W. 7 by 
488 Miles. 


| Required the Latitude ſhe is in, „and her r Departure from the 
Meridian ſhe failed from ? 


By CONSTRUCTION: 


Draw the Line CA to W 80 the meridian of the Lizard, and 
C the Lizard Point. 

With the chord of 60 in your compaſſes, and one Bs in 0 
deſcribe the compaſs N. W. S. E. 

Take 5 points in your compaſſes from the line of rhumbs on the 
plane ſcale, and ſet it off on the arch from S. towards W. for the 
courſe ; draw the line CB, which make equal to the diſtance 488; 
draw BA parellel to the E. and W, points W. E. to cut the 
Meridian in A. - 

Then will A C be the difference of latitude 271, 1, and AB the 


departure 405, &. 


C "4 


lat 


Te 


4 
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By making the Diſtance Radius, it will be by Axton I. 
The courſe 5 points = 5 x5” The co-courſe 3 points. 3 "or 
""*"T'Þ find the Departure. To find the Dikkrence 8 1 
As radius 90“ 10.00000 As radius go' 0. oo 
Is to the diſtance 488 2.68842 | Is to the diſt. 488 2.68842 
So is the fine courſe 5 pts. 9.9798 5 So is co-fine courſe 5; pts. 9.74474 


a t ; 
12.60827 | _ 4 18-9g316 
10.00000 | | | „„ $GOGONO 

. P — U—— — — 


To the departure 405, 8 2,60827 | To the diff. of lat. 271, 2.43376 


Now as the ſhip is in north latitude ſailing ſoutherly from the 
latitude left „„ ON RENO — — 
| Take the difference of latitude 271,1 = 4 31 8. 


* 


1 


if 


— 


Gives the latitude in 432 26 N. 
And the departure from the Meridian is 405,8 miles; | | 
By making the Departure Radius, it will be. 


To find the Departure. | To find the Dif. of Latitude. 
As co-ſec. courſe 5 pts. 10. 8015 As co-ſec. courſe ; pts. 18.0801 5 
Is to the diſt. 488 2.68842 | Is to the diſt. 488 2.68842 


So is radius 8 pts 90% 10-00000 | So is co-tan, courſe 5 pts. 9.82489 


: 12.68842 | 12.51331 
10.0801 5 | 10. 0801 6 
— — 


. —̃ (y— 
To the departure 405,8 2.60827 To the diff. of lat. 27 r, 1 2, 43316 


By making the Difference of Latitude Radius, it will be, 


To find the Departure. | To find the Difference of Latitude. 
As ſec. courſe 5 pts. 10-2 $566 As ſec. courſe 5 pts. 10.2626 
Is to the diſt, 483 2.68842 | Is tothe diſt; 488 2.68842 
So is tang. courle 5 pts. 10. 17511 Is to the radius 8 pts. 90 10. 000 


10.8653 wks 12.08842. 
| 10.5526 10. 2 5526 
To the dep. 405, 8 2.60827 | To the diff. of lat. 21, 1 2.43316 


Here all the three ſides are made radius, to find the difference 
of latitude and departure; therefore, the Learner may make which 
tide radius he pleaſes ; but as, for my part, I ſhall make the firſt, 

where the diſtance is made radius, whenever the courſe is given. 
Though this method of working by logarithms is certain, yet 
the ſame may be wrought by A AS Scale and Compaſſes, much 
$7, Z FED - more 
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more r and exact n in che practice of navige 
tion. 
Notz.—When the courſe is given in points; make vſe of the 
lines marked ſine rhumbs, and tangent rhumbs, on the upper fide 
of the Scale; when in degrees, make uſe of the lin mart cod, hey 


and tangent. 


By GUNTER. 


Now to perform the laſt caſe, extend from radius or 8 point bo 
3 points on the line marked 8 R; that extent will reach from the 
diſtance 488 to the departure 405.8 on the line of numbers. 
2dly. Extend from radius or 8 points to 3 points (the com- 
plement of the courſe) on the line 8 R; that extent will reach 
from the diſtance 488 to the difference of latitude 271 on the line 
of numbers.” 

Thus may all the onprttions be performed i in the ſeveral caſes of 
Navigation. 

By this caſe is calculated the tables of latitude and depaxtum 
for every degree, point, and quarter-point of the Mariner's Com- 
paſs, to the diſtance of 300 miles, which is of excellent uſe in 
working days' works at ſea, and may be applied both to middle 
latitude al: Mercator's Sailing, as ſhall be ſhown hereafter ; we 
ſhall only proceed now to the working of the laſt ' ale by the 
Table of Diff. of Latitude and Departure. I 


By INSPECTION. 


Find the given courſe at the top or bottom of the tables, either 
among the points or degrees, and in that page, and right againſt 
the diſtance taken in its column, ſtand the difference of latitude 
and departure in their columns. | 

Thus the courſe is S. W. by W. or 5 points, which is found at 
the bottom of the table of difference of latitude and departure for 
points: and as the diſtance 488 is too great to be found in the 
tables, divide it by 2, (or any other convenient number) and that 
gives 244, which look for in the diſtance column, and right againſt 
it ſtands 135,5 for the difference of latitude, and 202,8 for the de- 
parture, which being doubled, (becauſe divided by 2) gives 271, for the 
difference of latitude, and 405,6 for the departure, the ſame as before. 
Any of theſe methods will do, but the laſt is chiefly practiſed at ſea. 


CASE 1 


Courſe and Differ ence of Latitude given, to find the Diflance run, and 
Departure from the Meridian, 4 


If a ſhip runs S. E. by E. from 145 north latitude, and then 
by obſervation is in 2 46' ſouth latitude, what is her diſtance 

and departure ? | 
| Now, 
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Now, in this caſe, as the ſhip has eroſſed = Equator, therefore 


2 e latitude 19 45 N. added to 25 46 S. is 1, Which multi- 
the lied by 60 gives 271 miles for the difference of atitude. 

ſide Conſtructed the ſame as Pro- B | 

line cm VII. in Nee . 

ve Draw BC=271,and Amaking = - 

1 angle with BC = points, or . 

u 15“, upon C erect the per- x4 

* -ndicular C A to join BA in A, 7 | 


1d it is done ; then will CA == 
o0 , and A B 2 —— 496. | 8 


By making the Diſtance AB . it will be, 


ourſe 8. E. by E. 5 Pts. = 56 8. | Complement 3 Points = 334 i 
To find the Departure. To find the Diftunce. 3 5. ; 


to the diff. of lat. 271 2443297 Is to the diff. of lat. 271 3.43297 
o is fine courſe 5 points 9.91985 |- So is radius 10.90000 , 


om- —— 7 | 
e in 12435282 | £19 f 12.434297 
ddle 9-74474 | | „ 74474 

we | — | „** 
o the departure 405.6 2. 60808 | To the diſtance 487,8 2.68823 


Hence the ſhip's diſtance run is 487, 8 miles, and her departure 
om the meridian is 405, 6 eaſterly. | 


By GUNTER. 


Extend from 3 to 5 points on the line marked 8 R, that ex- 
nt will reach from the difference of latitude 271 to the OPUrTUCS? | 
05,0 on the line of numbers. 


2dly. * Extend from radius or 8 points to 3 points, that extent 
for Will reach from the difference of latitude 271 to the diſtance 488 
the En the line of numbers.” | 
that 
inſt By INYSFECIIOUON | N 
o& Find the courſe among the points or degrees, and the differ- 
dre. Nee of latitude in its column, right againſt which Hans the diſ- 
fn ance and departure in their columns. 


Now, as the difference of latitude 271 is too great to bs found i in 
e tables, I divide it by 5, and that gives 54, which I find over 5 
oints in the latitude column; 3 that ſtands 98, for the diſtance, 


and d 3745 for the departure, whi being multiplied by 5 is 490 the 
4 ſtance, and 407,5 the departure * as mee 

hen ß 

nee we tl: 74 OO 210716 CA 8 E 


ow, 


s co-ſine courſe 5 pts. 9.74474 As co-ſine courle 5 pts. 9.74474 | 
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een 
* 2 and arture - from the Meridian does to find the Diſc an 
1 Dy Difference of Latimude. | 


Tf a ſhip ſails N. E. by E. 3 E. from a port in 3 RP: Send 
latitude, until ſhe depart rs Ko firſt meridian 5 Wilen, 1 de. 
mand her diſtance, and what latitude ſhe is in? | 


By CONSTRUCTION. : 
B Dep. 40 E C 


Draw the meridian A B, upon 
which erect the perpendicular B C, 
and ſet off thereon from B her de- 
parture 406 eaſterly from B to C, 
with the chord of 60, on C der 
ſcribe an arch, and ſet off thereon 
the complement of the courfe, as 
D E, and through D and C draw 
the line CDA, cutting the meridian in the point wk. then the dif 
tance AC, meaſured on the ſame ſcale before uſed, gives 449, and 


A B 192 the diff, of latitude, ( 
By EE the Dan A 2 Radius, it will be, | me 
The courſe 5 4 | The complet. 24 pts. = 250 15 B [ 
To find the Diff. 1 Lat. To find the Diſtance. = 
As fine courſe 5 3 pts. 9. 95616 | As fine courſe c 4 pts. 9. 95610 8 4 
Is to the departure 406 2. bo853 | Is to the — 412 406 2: bobs; Ns” 
So is co-tine courſe 5 f pts. 9. 63099 So is radius 10. oo 406 
12. 23952 5 12. 608; © 
'S 9.95616. . 
To the diff. of lat. 192 2. - 28336 | To the diſtance 4495 1 2. 68230 * 
| — — "=" 8 1 
From the latitude left : — 30 158 1 
Subtract the difference of ar 192 3 or 3 12 N, 
The remainder being 3, ſhews the ſhip is in — o "ork 
| e To « 
By GUNT E R. 1 
Extend from 53 points to 21 on the line marked 8 R, that r. 
tent will reach from the departure 405 to the difference of latitud 
192 on the line of numbers.” * 
2dly. Extend from radius to 5; points, that extent will react tude 
from the departure 406 to the diſtance 449 miles. - to 3: 


by 
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By INSPECTION. 


Find the courſe either among the points or degrees, and the 
departure in its column, right againſt which ſtands the diſtance 
and difference of latitude in their reſpective columns. | 
Thus, with the courſe 533 points, and 3 the departure, I find 
202,5 for the diſtance, and 95,8 for the difference of latitude, 
which being doubled, gives the diſtance 405, and the difference of 
latitude 191, 6, as before. 3 : wh 


CASE IV. 


Diſtance and Difference of Latitude given, to find the Courſe and 
1 Departure. 1 „ 


Suppoſe a ſhip ſails 488 miles, between the South and the Eaſt, 
from a port in 2“ 52 South Latitude, and then by obſervation is 
in ) 23“ South Latitude; what courſe has ſhe ſteered, and what 
departure has ſhe made? | 85 

From the latitude by obſervation 7 230 take 2? 48“ the latitude 
left, the ronainder 4 35 multiply by 60 = 271 miles or minutes 
of difference of latitude. bs _ Fi e | 


Conſtructed as Problem VIII. in Geo- 
metry. 5 5 ws 

Draw the Meridian A B = 271; upon 
B erect the perpendicular BC; take 488 
in your compaſſes, and with one foot on 
A, lay the other on the line BC; join A 
and C; then will B C be the departure | 
406, and the angle BA C the courſe = 56 10, or 5 points 


nearly. 


To find the Courſe. | To find the Departure. 

As the diſtance 488 2. 68842 | As radius 10. 00000 

Is to radius 10. ©OGOO | Is to the diſtance 488 2. 68842 
So is the diff. lat. 271 2.43297 | So is fine courſe 5616“ 9. 91993 
„% ED 12. 60835 

2. 68842 10. 00000 

To co-fine cou. 5616“ 9. 74455 15 the departure 40 558 2. 6083 f 
Hence the courſe is S. E. by E. and the departure 405,8. 


By GUN T ER. 

The extent, from the diſtance 488 to the difference of lati - 
tude 271 on the line of numbers, will reach from radius or go? 
to 33” 44 the co-courſe on the line of fines. 

| | | And 
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And the extent, from 'radius to 56® 16 on the line of fines, 
will reach from the diſtance 488 to the departure 45021 on iy 
line of numbers. | 1 


W 


By 1 N 8 P ECT I O N. : wh 120 


Seek in the tables till againſt the daiſtance, taken in its cott 
be found the given difference of latitude in one of the followin 
columns; and adjoining to it ſtands the departure; which, if lels 
than the difference of latitude, the courſe is ſound at the top; but 
if greater, the courſe is found at the bottom. 

Now, with half the diſtance 244, and half the Gtfertber of la- 
titude 135, 5, look in the tables till they are found to agree in their 
reſpective columns, which they do nearly over 5 points, againſt 
them ſtands 202,8 for the departure, which being doubled, Binz 


405, 6 nearly, as before. | b 
Sy, | 0 AS * V. 

Diflance and Departure given, to find the Cow 2 at Difference, s 
Latitude. 


Admit a ſhip ſails 488 minutes between the north and weſt a 
the Iſland of Bermudas in lat. 32* 25 north, until her dep. is 405 
miles ; what courſe has s the ſteered, and what lat. is the 1 in. 


| Dep. 405. 5 


Nor. This Caſe is conſtructed much 
* ſame as the laſt. 


To find the Courſe. To find the Diff. of Lat. 


As the diſtance 488 2.68842 | As radius 10. oo 
ne 10. ooo00 | Is to the diſtance 488 2.08842 
So is departure 405 2.60746 | So is co-line co. 56? 6 9-74044 

12.607 46 | : 12. 43486 
| 2.68842 | | Ss” 10.00000 
To the fine of cou. 56 6' 9-919 To the diff. of lat. 272.2 3 43486 


Hence the Courſe 1 is N. 562 6' W. or N. W. by W 


To the latitude failed from 32* 25 add the difference of latitude 
272, or 45 32 gives 306* 57, the latitude the ſhip is in. 
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Extend from the diſtance 488 to the departure 405 on the line 
of numbers, that extent will reach from radius to the courſe 56. 10 
on the line of fines i e 

2dly. * Extend from radius to the complement of the courſe 
3 50' on the line of fines, that extent will reach from the diſ- 
ſtance 488 to the diff. of lat. 271 on the line of numbers. 


's | By INSPECTION, | 
= Seek in the tables till againſt the diſtance, taken in its column, 


be found the given departure in one of the following columns; and 
adjoining to it ſtands the difference of latitude; which, if greater 
than the departure, the courſe is found at the top; but if leſs, the 
courſe is found at the bottom. | 4 | 

Now, with half the diſtance 244, and half. the departure 203, I 
ook in the tables, and find them to agree in their columns, nearly 
over 5 points, againſt which is latitude 135,5, which, being ; ney 
is 271,0, the difference of latitude nearly as before. 


Difference of Latitude and Departure given, to find the Courſe and 
| 2 ſlance. | i 
A ſhip fails between the north and weſt till her difference of 

latitude is 271 miles, and her departure is 406 miles; I demand 
er courſe and diſtance ? | 1 

Conſtructed as Problem IX. in Geo- Dep. 406 
ctr ys -:: 8 A 


5M 


Draw A B = 271, and perpendicular 
o it BC = 406; join C and A; then 
vill the angle C A B be the courſe = 
56 17”, and A C the diſtance = 488 


ules. 


"x Lat. yt Wu. 


2 * 4 
N Y 6 85 
** S * # * Ip 


542 To find the Courſe. | Teo find the Diſtance. 

p44 s the diff. of lat. 271 2.43297 | As radius 10.0000 
uh s to radius 10.00000 | Is to the diff, of lat. 271 2.43297 
486 ois the departure 405 2.608 53 So is ſec. of the courſe 

000 | —— i 5 8 10. 2 6 664 
Gp 12.608 53 „ „„ 
486 2.43297 8 ; 12.68861 


10.00000 


0 the tang. of the cou. | 

$6* 257 "5 10.17556 | To the diſtance 488,2 2.68861 
Hence her courſe is N. 501)“ W. and the diſtance failed is 
88,2 miles, | | FN 


5 
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Extend from the difference of latitude 271 to the Ae 
405 on the line of numbers, that extent will reach'from radius ta 
50 17' the courſe on the line of tangents. _ 

a2dly. For the diſtance we muſt conſider it as radius (there be- 
ing no line of ſecants on the ſcale), and extend from radius or gg 
to the courſe 5 points on the line of fines, that extent will read 
from the raren 406, to the diſtance 488 on the line Fo num; 
bers.” 5 1 


By INSPECTION. 


Seek in the tables till half the given difference of latitude tz 
and departure 203. are found togecaer in their reſpective columng' 
then right againſt them will be found the diſtance 244, in its colum 
and the courſe ſtand in degrees either at the top or bottom of U 
column where the difference of latitude and departure was foun 


which in this caſe is under 56 15”, or 5 points the courſe required, 


The fix foregoing Problems are the common caſes of Plane Sailin 
which the Learner ought to be well acquainted with; and for t 
end I here add fix more for practice, whoſe anſwers _ be foünd! 
the foregoing rules: 


Question I. A ſhip i in 2 1o' ſouth latitude, ſails N. by Et 
leagues ; what latitude is the 1 in, and what is her departure? 
Anſwer Latitude in 2? 12' N. and departure 17.30 leagues. 


ie II. A ſhip fails S. S. W. from a port in 41 30 not 

latitude, and then by obſervation the ſaid ſhip is in 36® 5)“ noi 

latitude ; I demand the diſtance run and departure? ; 
Anſwer. Diſtance run 98,5 leagues, departure 37,7 leagues. 


Quęſtion III. A ſhip fails S. S. W. half W. from 2 ud ul 
latins, until her departure be 59 leagues ; I \demand her diſt 
run and latitude in * 

Anſwer. Diſtance run 125,2 leagues, latitude in $* 1/ ſouth. 


Queſtion IV. If a ſhip fails 360 miles fouth weſtward from 24 
ſouth latitude, until by obſervation the be in 24* 49 ſouth lati ; tern 
what is her courſe and departure? 

Anfwcr. The courſe is 8. W. half W. and her departure fr 
the meridian is 317,3 miles. om 


4325 V. Suppoſe a ſhip fails 354 miles north eaſtward fi 
20 of ſouth latitude, until her departure be I * miles; what 1 is | 


courſe and latitude in? 


Anfwer. Her courſe | Is N. 26 4 E. or N. N. E. 1E. = on 
and ſhe is in latitude 3“ 12“ north. | " 7 


— 19 ors 3 


Dufion vl. Lalling between the nonchs * the weſt, froni a 


Orth latitude, which is 209 miles to the weſtward of the firſt port, 
demand the courſe and diſtance from the firſt port to the ſecond ? 
Anſwer. The courſe is N. 29 40 W. or N. N. W. 4 W. nearly; ; 
d the diſtance of the is 422, 3 miles, or 140, ) ING 


* 


— — 
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AVING karned thoſe icy Problems, concerning a Single 
Courle, the next is a Compound- Carla. commonly called a 

raverſe ; in order to the right underſtanding « of which, obſerve the 

plowing definitions 

A Traverſe is when a thip, meeting with contrary winds, ſails on 

zveral courſes. 

When the wind is directly or partly againſt a ſhip! s rect courſe 

o the place ſhe is bound to, ſhe reaches her port by a kind of Z like 
ourſe; which is made by failing with the wind, firſt on one ſide 

f the ſhip, and then on the other ſide. 

In a ſhip, when looking towards the ſteni or bead. 

Starboard ſignifies the right-hand fide. : 

Larboard the left-hand fide. 

Forwards or Afore, is towards the head or ſtem of the ſhip. 

Aft or Abaft, is towards the hinder part or ſtern. 

The Beam ſignifies athwart or acroſs the middle of the ſhip. | 
When the ſhip ſails the ſame way the wind blows, ſhe is faid to 

il or run before the wind; and the wind is right aft, or right a 

tern; and her courſe is then 16 points from the wind. 

When a ſhip ſails with the wind blowing directly acroſs her, ſhe 


om the wind. 

When the wind blows, obliquely acroſs the ſhip, the wind is faid 
o be abaſt the beam, or afore the beam, according a8 her courſe i is 
ore or leſs than 8 points from the wind. 


rom whence the wind blows, ſhe is ſaid to 8 on 4 wind, or to 
ly to windward. 8 
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ort in 1 50 ſouth latitude, and then arriving at another port in 4 8. 


: 


s ſaid to have the wind on the beam ; and her courſe | is 8 points 


When a ſhip endeavours to fail towards that point of the compaſs | 


— 
3 . CRT a —_ 
3 IE * 
— — — br a N = - * — 
—— — — 2 — RM = => 
— — — * = = \ 
= — — — - — — * _ ri = 3 
N — — — Y . - — — — 
* - - — ou = "> — 


. 
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lie within about 6 points of the wind, but {loops and other yelleh 


hauled forwards, and the leeward, or lee-ſheets, aft. 


A veſſel failing as near as ſhe can to the point from ' whenve, the 
wind blows, is faid to be cloſe hauled. The generality of ſhips;wall 


will lie much nearer. | | | be IH „ 
The Windward or Weather: ſide, is that fide of the ſhip on Which 
the wind blows ; and the other ſide is called the Leeward or Lee- ich. 
Tacks and Sheets are large ropes made faſt to the lower corners of 
the fore and main-ſails, by which either of theſe corners are hauled 
fore and aft. N 77... eps nmne I 
When a ſhip fails on the wind, the windward tacks are always 


The ſtarboard tacks are aboard when the ſtarboard fide, js to 
windward, and the larboard to leeward ; and the larboard tacks are 
aboard when the larboard fide is to windward, and the ftarboard to 
leeward. 8 | 1 | 1 

To know how near the wind a ſhip will lie, obſerve the coutſe 
ſhe goes on each tack when ſhe is cloſe hauled, then half the 
number of points between the two courſes will ſhew how near the 
wind that ſhip will lie. | | EE 

The molt common cafes, in turning to the windward, may be 
conſtructed by the following precepts : | Be 

Having drawn the meridian, or north and ſouth, and parallel d 
latitude (or eaſt and weſt line) in a cirele, repreſenting the horizon 
of the place, mark, in the circumference, the place of the wind; 
draw the rhumb, paſſing through the place bound to, and lay thereon 
the diſtance of that place from the centre. e ; 

On each ſide of the wind lay off in the circumference the point 
or degrees ſhewing how ncar the wind the ſhip can lic, and dray 
the rhumbs. 15 Ko 

Now the firſt courſe will be on one of thoſe rhumbs, according 
to the tack the ſhip leads with ; draw a line through the place 
bound to, parallel to the other point, to meet with the firſt, and 
this will ſhew the courſe and diſtance on the other tac. 

To reſolve a Traverſe, is to reduce and bring ſeveral courſes 
into one; the courfes are known by the compaſs, and the diſtance 
by the log, which in common voyages is hove once in two hours, 
but in ſhips of war, or in Eaſt-Indiamen, every hour. 

In the ſtecrage, or ſome convenient place in the ſhip, there 5 


generally kept a table, called the Tog-board, divided into ſeven co- b - 
Jumns; in the firſt is written the hours of the day, in the ſecond 185 
the knots that the ſhip runs during half a minute; each of theſt be a 
knots bear the ſame proportion to a fea mile that half a minute In 1. 
does to an hour; conſequently ſo many knots as the ſhip runs in Fc 


half a minute, (the time allowed for trying the experiment) ſo 


many miles ſhe runs in an hour. In the third the fathoms, 10 W 
ot which ought to make a knot ; in the fourth the courſes ſteerei muſt 


by 


8 
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by the compaſs ; in the fifth the winds; in the fixth the leeway, 
or how far the ſhip is drove to the leeward of the courſe ſteered 
by the compaſs; in the ſeventh the tranſactions of the day, as in 
the following table. Every day at noon the contents are tran- 
ſeribed into the log-book, which is divided into columns, exactl 
like the log-board, and the ſeveral courſes being corrected by allow- 
ing for the leeway and variations, and the diſtance run upon each 
being ſet down in a traverſe table, ſhews what difference of latitude 
and departure the ſhip has made during the laſt 24 hours; and from 
thence is found the latitude and longitude the ſhip is in, &c. This 
operation is called doing a day's work. DONOR | 


Tur LOG-BOARD. 


— 1 | — „ — — | thas 
F. Ler- 

EEE Courſes. | Winds. way.] Franſactions. 
116] TaWkS | N. 
AH TW. | _ 
$1: :5 | Wy Moderate gales 
10 4} 5} N. E. N. W. W. fand fair weather; 
121-43 #43 5 _ Jat 8 A. M. ſaw] 
21 4 © | 1 ſhip to the 
4 4 5 | 7 — | northward. 
o| +22 BE 
67-43 S. W. by S. W. N. W. —_ _ 
P11 8 VV | No obſerva- 
I2 4 7 * 


Having placed the ſeveral courſes, and diſtances run upon each, 
begin with the firſt courſe 8. W. by S. which is 3 points, and the 
diſtance run upon it being ſummed up, is 21,5 or an half, which 
being doubled (becauſe the log is hove every two hours) is 43: 
In like manner proceed with the other courſes, and then find the 
difference of latitude and departure for each courſe and diſtance. 


When the courſe is to the ſouthward, the difference of latitude 
muſt be ſet in the column . S. but if to the northward, 
2 5 in 
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in that marked N.; likewiſe when the courſe is to the eaſtward, the 
departure muft be ſet in the column marked E.; but if to the wel. 
ward, in that marked W. Thus the firſt courſe being 8. W. by d 
3 points, the difference of latitude belonging to it is ſet under $, 
and the departure under W. as in the following table 


\ 


Tas TRAVERSE TABLE. 


— 


Courſes. | Diſt. | N. | 8. E. 


Here the weſtings being greater than the eaſting, the difference 
ſhews how far the ſhip has got to the weſtward ; and the ſouthing 
being greater than the northing, ſhew how far ſhe has got to the 
ſouthward of the place ſhe ſet out from. „„ 

Now the difference of latitude 26, 4 and departure 7,1 being looked 
for in the tables, will be found nearly ſtanding together under 15 
and againit diſtance 27, Hence the courſe made good . 

ſeveral courſes is S. 155 W. and the diſtance 27 miles. 
In heaving the log, one man holds the reel upon which the he I 
log-line is wound, and another holds the half-minute glaſs; an oſite 
officer of the watch heaves the log over on the lee-quarter, and hic! 
when he obſerves the ftray-line is run off the reel (to denote which Hine 
there is fixed a red rag) he cries turn the glaſs-holder anſwers rav 
done] who, watching the glaſs, the. moment it is run out, cries i 
ſtop ! the reel being immediately ſtopped, the knots, or knots and para! 
fathoms run off, ſhew the. ſhip's rate of failing per hour, If the 
wind happens to have been conſtant, OL» | 
| | EXAMPLE 


* 


TRNAVERSE SAILING, = 


i A 4MFLE-K:. 5; 

Suppoſe a ſhip takes her P from the Lizard in latitude 
10 57 N. it bearing then N. N. W. diſtance by eſtimation 5 leagues, 
ils S. E. 34, W. by S. 16, W. N. W. 39, and S. by E. 40 miles; 
equired the latitude ſhe is in and her bearing and diſtance from 
the Lizard ? | | 8855 


— 


By CONSTRUCTION. 


Draw the line L M to repreſent the meridian of the Lizard, and L 


| the e Lizard point; on L deſcribe the compaſs ; then - ſet off the op- 
; an WHolite point to the bearing of the Lizard, the S. S. E. line L. A, 
and hich make equal to 15 miles, parallel to the S. E. line; draw the 
rhick ine A B equal to 34 miles: again, from B parallel to W. by 8. 


Iraw B C equal to 16 miles; next through C draw a line parallel to 
W. N. W. which make equal to 39 miles, from D draw D E, 
parallel to the S. by E. line, equal to 40 miles; then is E the 
place of the ſhip at the end of her ſeveral courſes, E L the diſtance, 
M the difference of latitude, E M her departure, and the angle 


To 


L M the courſe ſhe has made good. 
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To find « 8 CALCULATION. 


YET * C > * a> 415 - « 
c U 


For the firſt Courſe, S. S. E. 15 Miles. bt | 
To find. the Diff. of Latitude. 2 For the Departure. to 
As radius 90? 10. O0000 As radius go? 8 10. oc D008 bs 
Is to diſtance 17 1. 17609 | Is to diſtance 1  _ 1. 1760 
do is co- ſine ure 2 Pts. 9. 96 562 So is line courſe 2 pts. 9. 582h 


— — — 


1 1.14171 1 - _ 20-2200 
10. 00000 | 10. 00000 


| ad 
| Second Courſe 8. E. 34 Miles. at 
For Difference of Latitude. For Departure. "8 
As radius go? 10. 00000 | As radius o 10. ©0000 
Is to co-fine courſe 456 9. 84948 | To fine courſe 45% 9. 8494] * 
SO is diſtance 34 1. 53148 So is diſtance 34 | 1. 5314 
11. 38096 | 11. 3809 
10. 00900 | 10. 0000 


| To difference lat. 24 1. 380g6 | To departure 24 1. 38a 


Third Courſe W. by 8. 16 Mites. 
For Difference of Latitude. For Departures 


As radius 90 10. 00000 A ow 10. ooo 
Is to co- ſine co. 78 45 9. 29024 | Is to ſine cou. 780 4 9. 9910 
80 is diſtance 6 J 1.20412 | So is diſtance 16 J 1. 20411 
10. 49436 | | | 11. 1966, 
f 10. 00000 | 10. oo hs 
To diff. latitude 3,1 0. 49436 | To departure 15,7 1. 1950 1 
Fourth Courſe W. .. W. 39 Miles. my 
For Difference of Latitude. For Departure. an 
As radius go? | 10. 00000 | As radius 90⁰ 10. 0000! Ice 
To co- ſine cou. 67% 30' 9. 58284 | Is to fine cou. 67 30 9. g65 rſt 
80 1s diſtance 39 1. 59106 | Sois the diſtance 39 1. Foto A 
— e——— — * 
21.173990 11. 556d to 
10. 00000 10. 0000 
| | 
| 


To diff. latitude 14,9 1. 17390 To departure 1 55660 
Fit 


| TRAVERSE SAILING. ” | 71 5 
- Fifth Courſe S. by E. 40 Miles. 


For Difference of Latitude. | For Departure. 3 
radius 90? 10. 00000 | As rains 1 5 10. 00000 
| ; u.11* 15” 9.09157 | Is to fine of cou. 119 157 9. 29024 
; 5 a 3 60206 So is diſtance 40 1. 60206 
. 11. 59363 | e 10. 89230 
10. 00000 | 10. 00000 
: o diff. Tat. 302 1. 59363 To departure +, . 89230 


Though this method of finding the difference of latitude and 
parture by logarithms is certain, yet the ſame may be more 
adily found by tables of difference of latitude and departure ; 
at is, to find the difference of latitude and departure for each 
urſe and diſtance by inſpection, and placing them down as in 
he following traverſe table: IS * 


| z Hit. n. Jnpn_ 
Courſes. Diſt. — — — | | 
| 5 N. 8. | E | | W. 
RIFT SET ET 
. 8 24,0 24,0 | 
W.by s.,. 3,1 "1077 
W. N. W. 39 14,9 oe ; 36,0 
S8. hy . 39% ůͤ. T4 
From ſum | - 1459 80,2 3775 "$259 
Take > i 14,9 37,5 
204¹ | 8 A ain — 
Reſts ä 2 
| g 


Having placed them as above, add up all the weſtings, eaſtings, 
orthings and ſouthings, ſeparately, and ſet down their reſpective 
ims at the bottom of each column; and as the weſting is greater 

an the eaſting, ſubtract the eaſting therefrom, and the differ- 
ice 14,2 ſhews that the ſhip's departure is ſo much weſt of her 
rſt meridian. | | 
Again, the ſouthing being greater than the northing, ſubtract 
e northing from it, and the remainder ſhews how tar the ſhip 
to the ſouthward of her firſt place. 

=. To 


ing of the Lizard froin the 
hip. „ 
As the diff. lat. 65,3 26 1.81491 


Is to radius oe 10. 00000 

Sois the departure 14,2 1. 15229 

8 11. 15229 
1. 81491 


To tan. cou. 12 16 | 9.33738 


Which, becauſe the difference 
of latitude is ſoutherly, and the 
departure weſterly, is S. 12 160 
W. Whence the Lizard bea s 
from the ſhip N. 12 1& E. or 
N. by E. 1 1K. 1 0 


4 


_ 


Tofndthedire& Coutfeor Bear- 


g 
* 


ö 


| 


To find the direct Diſtance, 


As fine of cou. 129 16 9. 32720 


Is to the depart. 14, 2 1. 15229 
So is radius go? 10. 08000 


11. 15229 
ge 32726 


To the diſtance 66,84 I. 82 50 


The courſe and diſtance may 


be found ſufficiently near under 


12 degrees in the tables, where: 
the diſtance is 67 miles. 


"EXAMPLE II. 


Suppoſe a ſhip from the Lizard 492 57 is bound to Cork in lat. 
tude 51 41”, N. whole departure from the meridian of the Lizard 
120 miles weſt, but by reafon of contrary winds is obliged to fail on the 
following courſes, viz. S. S. W. 54 miles, W. by S. 39, N. W. by N. 
40, N. E. by E. 69, and N. N. W. 60 miles; I demand the direft 
courſe diſtance, difference of latitude and departure made good upon 
the ſeveral courſes, with the latitude ſhe is in, and what courſe ſh: 
muſt afterwards ſtcer, and how far to gain her intended port? 


Co 


TRAVERSE SAILING. 73 


By PROJECTION. 


W Latitude of Cork —— | 519 4 _ 
105 Latitude of Lizard — 49 57 

5229 | = | 

272 2 ; 2 3 | 
5 Difference of Latitude — 104. — Departure 120. 
2501 9 e 14 | 


With the chord of 609 deſcribe a circle, through which draw the 
meridian north and ſouth, and, croſſing that at right-angles, draw the 
eaſt and weſt points ; the centre ta the Lizard; then ſet off 
two points from the ſouth weſterly ; through which draw a line to 
the centre for the firſt courſe S. S. W.; upon that ſet off the firſt 
diſtance run 54 miles, which is the ſhip's place at the end of her 


tuſt courſe. | 
K Draw 
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Draw the W. by S. rhumb; and parallel to it a line, paſſing 
through the ſhip's laſt place; and upon it ſet off 39 for the ſecond 


_ diſtance; draw the N. W. by N. rhumb ; and parallel to it, as be- | 
fore, draw a line, paſting thtough the * * laſt place; upon it ſet | 
© oF 40, and that will. be the place of the fhip at the end of her third 


courſe ; then draw the N. E. by E. rhumb; and parallel to it 
line, paſſing through the ſhip's laſt place; and upon it ſet off 69 for 
the fourth diftance ; then draw a N. N. W. rhumb ; and parallel to 
it a line, as before, through the ſhip's laſt place; and upon it ſet off: 
the laſt diſtance 60; which is the ſhip's place at the end of her ſeveral 
courſes; from which draw a line parallet to the eaſt and weſt line, 
until it cuts the meridian : for the whole departure, from this to the 
centre, being meaſured on the ſame ſcale, P her difference of 
latitude made good upon the ſeveral courſes; and a line drawn from 
the ſhip's laſt place to her firſt, will give the whole diſtance ; and 
the angle which this line makes with tlie meridian, will be the ſhip's 
courſe made good. | „„ 
Now, to find what courſe ſhe muſt ſteer, and how far ſhe muſt 
run, from the centre of the compaſs, or the Lizard point, ſet of 
the whole difference of latitude of the two ports, viz. - 104, to 
F.; through F. draw an E. and W. line weſterly, and ſet off thereon 
the whole departure 120 from F. to E; then will E. repreſent the 
ſituation of Cork; join AE; and draw AD parallel to the men- 
dian ; then will A E be the diſtance ſhe has to run to her intended 
rt, the angle EAD is the courſe ſhe muſt ſteer, E D is how fa 
the is to the eaſtward of it, and AD is how far to the fouthwar 


r 3 


By CALCULATION. 00k 
| um 
With the difference of latitude, and weſting and eaſting of the tui diſta 
ports, to find their bearings and diſtances aſunder. 
. To find the Bearing. | To find their Diſtances. 
As diff. of lat, 104 2.01503 | As radius 20.0007. 
Is ro radius go? 10.0000 | To dift. lat. 104 2.01708”; |} 
So is whole dep. 120 2.07918 | So is ſec. cou. 49* 5” 10.1837 
12.0018 | - pup 
| 2.01703 Fro 
To rang. bearing 49% 5” 10.06215 To diſt, aſunder 158,8 2.20081: to 
er . | so i; 
oy 
Or N.. K c. 1 16“ fromeach other; or with the differen 
| . 3 3 | « | 
of latitude and departure, the courſe will be found by inſpeCtion 
be 497, and diſtance 159 miles; and the feveral courſes and diſtancd 
being found, will Rand as in the following : 13 t 
| | | ite 


TRAVERS 


TRAVERSE" GALEING: = 75 
TRAVERSE TABL II. 


n bane | 
3 Diff. Lat. {| Bepartwe. 
Courſes, J Diſt fo. ee. 2 


7 


Remains asg ß ̃ F! 8 
r 


— find her dire Courſe and Diſtance made good. 
To find the Courſe. | g 2 find the Diſtance. 
s diff. lat. 6 1.841 s radius 10. 00 
Is to radius > | 23 To diff. lat. 69,5 1.84198 


bo is departure 46.7 1.606932 J So is ſec. courſe 33 57 10. 08092 


t 11. 92290 
1.84198 | 10.00000 


0 tang. cou, 33 S | 9.82734 To diftance 83,73 1.92290 
Or, with the proper difference of 69,85, and the departure 46, 
ook in the tables of difference of latitude and departure, the neareſt 
umbers correſponding to theſe are 69, 0 and 47 under 34? againſt 
wiſtance , 8 5 5 | 

To find the Bearing and Diftance to the intended Port. 

. o 7 5 In gle AED. 

Lizard's latitude 49-57 | From whole diff. lat. ports 104 
Add northing of ſhip 1.9 | Subſtra& ſhip's northing 69.5 


3 a f — to _ 
Ship's latitude in 51.6 | Remains ſhip ſouthw. of part 34-5 
From whole departure ſubtract ſhip's depart. 120 —47 = 73=E D. 


As AD 34,5 1.53782 | As radius 99 10,0000 
Js to radius 90 10. 0000 | AD 34,5 | 1.53782 
So is ED 73 1.86332 | So is ſec, courſe 64 42 10. 3692 f 
11.86332 | | 11.703 
1.83782 1o. ooo 
To tang. cou. ſhe muſt I | To Gift. ſhe has | 
ſteer ncarly N. E. by | 10.32 5 50 — 80.7 3 1.9703 
E. 4 E. 6444 ) * 


IC. | oh Or 


— 


1 


uy | 85 1 5 | 
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— 
— 


Or, with the difference of latitude 34-5 and departure 73, look ing 

the tables, the neareſt numbers to theſe are 73,4, and 34, 2 ſtand. 

ing over 65 againſt diſtance gr. r hr 
All the preeeding may be found by Gunter's Scale, but ſhal 
leave the working of them to exerciſe the Learner, who ought i 

be well acquainted with Traverſe Sailing; and for that purpaſe it half 
been thought proper to ſubjoin the following, which is the moſt g 
neral and uſeful that well can be, and may be worked by any of thy 
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foregoing methods. 5 | e 
A ſhip being at ſea in latitude 37 10“ N. is bound to a port, whid 
lies to the weſtward in latitude 23” 0 N. the departure between thi 
ſhip and the place is 180 miles ; conſequently, by Caſe VI. th 
courſe will be S. W. by S. 2 degrees weſterly, and diſtance 30 
miles, but the wind being variable, is obliged to ply upon theſe { 
veral courſes, the diſtance run upon each, being obtained by the ley 
and the firſt ſhe ſails (with her larboard tacks on board) S. W. 
W. 27 miles, W. S. W. half W. zo miles, W. by S. 25 miles, 
by N. 18 miles. „ EY. 
(Starboard tacks on board wind ſhifting) S. S. E. 32 miles, S. 8. 
three - quarters E. 27 miles, S. by E. 25 miles, S. 31 miles, S. 8. 
39 miles. Eh | f 
Required the latitude the ſhip is in and her departure from 
meridian, upon what courſe ſhe muft ſteer if poſſible, and howk 
ſhe muſt fail to gain her intended port! ; 
The difference of latitude and departure being found by the x 
ceding directions, will {tand as in the following Table: 


The TRAVERSE TABLE. 
Diff. of Lat. | Departure. 


. 


8 i | E. ; | W. | 


— 
= — _ 
— 


= 15,0 22,4 
8,7 28,7 
24,5 
17.7 


SA 


ON 
9 De 


— 2»ä» 


Ss 


Dift. Lat. 


MIDDLE LATITUDE AUN . 7 


The ſhip is1n latitude 34 20 N. the departure is 47.4. W. 
The courſe made good is 8. 19? 35 W. and diſtance 175.90 „5 
The courſe to the intended port is S. 58 W. or S. W. by W. 
dne- quarter welt nearly, diſtance 155,2. „ 


„ 


MIDDLE LATITUDE SAILING. 


N Plane Sailing the Earth was conſidered as a plane, repreſenting 
a bowling green, having the meridians parallel to each other, an 
onſequently the degrees of longitude equal in all places; but this 
annot be true, as the earth is a globe or ſphere ; for, | 
As the meridians are circles on the terraqueous globe, meeting 
in the poles, (as may be ſeen in the following figure) it is obvious, 
that any two of thoſe circles muſt recede more at greater diftances 
rom the poles ; and at equa] diſtances from each pole, or at the 

equator, the diſtance between the meridians is greateſt,  _- 
The true place of a ſhip at ſea depends upon its diſtance ſrom the 
Equator, and ſome noted Meridian; and ſince the Meridional diſ- 
tance, that is, the diſtance between any two Meridians, varies in 
every latitude, it is therefore convenient this diſtance ſhould be 
reckoned in a fixed latitude ; and where the degrees are of the ſame 
magnitude with thoſe of the meridian, which can be no where but 
on the equator, where 60 geographical miles make a degree. . _ 
The circumference of all circles are in dire& proportion to each 
other, as their radii: and fince the earth turns once round its axis 
in 24 hours, every point upon its ſurface muſt deſcribe circles 
parallel to the equator : hence it follows, that the circumference 
of any parallel of latitude in miles, is to;the 2 7 of the 


Equator in miles, as the co- ſine of that latitude is to radius; and, 
is to the 


that the breadth of a degree, in any parallel or latitude 
breadth of a degree upon the equator, as the ſine complement of 
that latitude is to radius. 

By the laſt proportion was the following table calculated, which 
Mews the breadth of a degree of longitude in every latitude ; and 
may be made to anſwer for any degrees or minutes by taking pro- 
portional parts: i 


The 
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" The allowing Table y voy how many N. Miles * wes 100 Dei of 
e bag Lengitude c at every Degree Y * 1 


1 


TIIficg. B. I. Mi. U. L. 
59 19 | 37 [47 55 34 
59 2056 38 38 47 38] 56 

50 21 [50 39 62 
59 22 55 


Hence it follows, that 


As co-fine of any paral. of lat. As radius, or fine 90 | 
| Ts to the diſt. run in miles in that | ,, | Ts to the diff. of long. in miles, 
lat, 2 4 Sois co-fine of any paral. of lat 
So is the radius, or fine of go? © To the diſt. in miles between any 
To the diff. of long. in miles, (Two merid. in that paral. of lat 


From * has been ſaid ariſes the e of the following 
Problems: 
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PROBLEM J. 


The Diffe-; 3 between two Places both in one Paralli j 
Latitude being given, to find the Diſtance between them. 


Suppoſe a ſhip in the latitude 49? 3o' N. or S. fails directly B 
or W. until her difference of longitude beg? 30, and the diſtand 
failed be requ ired : ? 


3 e 15 
5 e * S 25 
# 7 1 £ — 32 
n of „ 


LY | MIDDLE LATITUDE SAILING. 9 
e 1 
es. 
3 
5 / 
5 5 
1 Diff Long 270 
: D EA . 
| * 2 ee . | 
? ones IG Sine 9O | 
By PROJECTION. | | 
1 With the fine of 90“ in your compaſſes taken from the plane 
2 ale, and with one foot in E deſcribe the arch EQ, and upon it ſet 
1 the difference of longitude 210 miles, and draw the lines P E and 
1 Q to repreſent the two meridians; and then EQ repreſent the 


uator, and P the Pole. Again, with the fine com. of the lati- 
ie 499 30' viz. 49? 30 in your compaſſes, taken from the line of 
nes on the Plane Seale, and with one foot in P deſcribe an arch, 
nd the diſtance between the points, where it cuts the two meridians, 
zing meaſured upon the ſame ſcale of equal parts that the difference 
longitude was, will be the departure 1 36,4 miles. 7 8 
Or, thus: | 1 S | 1 
Draw the meridian A B, and with the chord of 60 in your com- 
. afles deſcribe an arch, and upon it ſet off the complement of the lati- 
f lat de 40% 30“ (taken from the line of chords), and ſet it off upon the 
| 1 rch as a courſe in Plane Sailing, and draw the line A C as a diſtance, 
WT bich make equal to the 2 of longitude 210 miles; then 
$11! the departure C D be the diſtance 136, 4 miles, as before: This 
t method is preterable to the former, as we are not confined to any 
articular ſcale. | ; 1 
Reverſe this Problem, and ſuppoſe the diſtance failed in any 
arallel of latitude given, to find the difference of longitude. | 
With the ſine com. of latitude in your compaſſes deſcribe an arch, 
pon which ſet off the departure 136,4 miles, and through the 
oints where it cuts the arch draw the lines PE and PQ then 
ih the fine of go? in the compaſſes, and one foot in the former 
liſtana entre P, deſcribe an arch to cut P E and PQ; then E Q being 
| neaſured upon the ſmall ſcale of equal parts that the departure was, 
ill be the difference of longitude 210 miles. | 


* 


By 
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i By, CALCULATION. “. 
To find the Departure. : = 274 
As radius — — go?  10.00009" 
Is to the difference of longitude 210 2.22222 
12.134706 i 
IO. OOO 


To the diſtance or departure = = 136, 2.13416 
By GUNTER. 
The extent from radius to fine com. latitude 40l 30 on the lin 


of ſines, will reach from the difference of longitude 210 to th 
| diſtance 130, 4 on the line of numbers.” —_ | 


By INSPECTION. 


Find the ſine com. of the latitude among the de ees, and in 
the diſtance column the difference of longitude, oppoſite to whic 
in the column of departure, 1s the diſtance required ; but as th 


co-latitude is 40˙ 3o', therefore, 


For 40 degrees you will find ES 


For 41 degrees you will find 137,7 
The ſum is 8 — 272,7 


— 


Half is the diſtance required 136,3 


This is done becauſe the table of difference of latitude and depa 


ture is calculated only for fingle degrees. © 40% 
By the reverſe of the laſt Problem, having the diſtance run! om 


any parallel'to find the difference of longitude. 


Suppoſe a ſhip in latitude 49* 3o' N. or S. fails —_—_— E.. epa 
W. 136, 4 miles, and her difference of longitude be required? = 
As co-ſine of latitude . 49? 30 9.31256 ſta 

Ts to the diſtance 230;4- © _ 2-#3268t: 

So is radius IO. ooo 0 
| | | - | $ ra 
12.13481 5 tO 
9.81254 ess 


To the difference of longitude 210 2.32227 ; 


Toth 


MIDDLE LATITUDE SAILING» Ea 
ny INSPECTION. | 
Look for the complement of the latitude among the degrees as 


rhich ſtands the difference of longitude in the diſtance column. 


Required the bearing and diſtance between the Lizard, in latitude 
9? 57” N. longitude 5 147 W. and the Ifland of St. Mary, one of 
ie Weſtern Iſlands, in latitude 379 N. and longitude 25 6' W. 


Lizard's lat. 49* 57'N. 409 57 Long. 5* 14 W. 


Py 


St. Mary's lat. 37 0 N. 37 00 Long. 25 6 W. 
1 % Zum 2) 57 
60 5D —— l 
— Mid. lat. 43 28 — 
Diff. in miles 777 ä 90 Oo 1192 diff. long. 


Co-mid. lat. 46 32 
. The PROJECTION. 


OR N 


* 5 
l 


| St. Mary's E 
Draw the meridian A E, with the chord of 60 deſcribe the arch 
PS; upon which ſet off 46? 32' the complement of middle latitude, 
om Q to S; through S draw the line A C=1192, the difference 
t longitude ; let fall the perpendicular C E, which will be the 
eparture 865; upon A E ſet off A D 777, the difference of lati- 
ude, and upon D erect the perpendicular DG, and upon it ſet off 
he departure 865; join G and A, and it is done; for G A will be the 
ſtance 1168 miles, and the angle GA D the courſe S. 48? 4 W. 


| The CALCULATEFON : . 
To find the Departure. To find the Courſe, 
\s radius 90 10.00000 | As diff. of lat. 777 2.89042 
5 to diff. of long. 1192 3.07628 Is to radius go 10.00000 


ois co- ſi. mid. lat. 4328“ 9.86080 | So is departure 865,1 2.93708 
12.93708 | | 12.93708 
10. 0000 2. 89042 


Lo the departure 865, 1 2.93708 | To tang. of cou. 48 4“ 10. 04666 
| L | 1 


it was a courſe, and the departure in its column; right againſt 
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i MIDDLE Latihtons All te. 


Jatitude to radius on the line of tines, will reach from 1192 to d 


218 in the departure columns; which added together gives 4324 


diſtance 1 104. 


Both Latituds and Departure from the Meridian given, to find | 


| Nore. The Sue may be be fou 
without the departure, by Midd 
To find the Diſtance. Latitude Sailing, thus : 


As radius 10. 00000 | As the diff. lat. 777 2. 800 
Is to diff. latitude 777 2. 89042 Is to diff. long. 1 92 5 « 076 
So 1 is ſec. of cou. 4894" 10. 17505 | So is co-. mid. bt. 43 0 o8/ 9. 860k 


| 6 2. Fl 
To the diſtance 1163 3.06547 To tang. of cou. 484 10. og6h 


B) GUNTER. 
We, The extent from 46 32" the complement of the midd 


atit 
tit 


m 


0 e 13. 06547 
10. 09000 


FRE 


on the line of numbers. | 
2dly. The extent from radius or 90 to 4.1* 56 the compleme 


of the courſe on the fines, will reach from 777 to 1 163 on the li 


of numbers. 
3dly. * The extent from 777 to 86 5-1 on the line of numben 


will reach from 452 to 48,4 on the line of tangents.” 
By EN STE CHTIDON, 


Rook for the complement of middle latitude, as if it was a cour 
in Plane Sailing, and difference of longitude in the diſtance « 
lumn ; oppoſite to which ſtands the departure in its column. Hz 
ing the difference of latitude and departure, the courſe and diſtan 
is found as in Cafe VI. in Plane Sailing. x 

Thus, taking & of the difference of longitude 1192 == 298, a 
as the complement of the middle latitude is 46® 32“, or nearly 4 
I look over 46 and 47, and againſt the diſtance ſtands 214,44 


half is 216, 2; this multiplied by 4 ives 864, 8, the departure, 

Again, taking Z the difference of nude and of the dep: 
194,2 and 216,2; the neareſt number to theſe ſtanding together: | 
216,2 and 194,7 over 48 and againſt the diſtance 291 ; this mi 
tiplicd by 4 gives 1164 miles: hence the courſe is S. 480 W.; a 


CASE II. 


| Courſe and D. 3 and Difference of CEO 
A ſhip in latitude 49% 5) N. and longitude 59 24 W. fl 
fouth weſterly, till her departure is 789 miles, and ſhe be in 
titude 399 20 N.; I demand the come, RR; and longitvd 


the 1 is in? 
Latit | 


o tan, 


MIDDLE LATITUDE SAILING = pO 
| —_— | 49% 55/N: Latitude left | 49 57N. 
Midd eee I LY 39 20 N. | Latitude in | 39 20 N. 
boa Ng. of latitude 0 | 37 | | Sum of latitude 89 17 N. | 
07 O « 85 | — 4 
800 — Middle latitude 44 38 
miles :" Y ex .. 
| ay: | | Comp. of mid, lat. 45 22 
midi 5 
to b 


„%% %%% FEES peo peoveuu wore ueff8, 


CONSTRUCTION 
cou Draw the meridian A D, from A to D ſet off the difference of 
ce M titude 637 miles, and on D erect the perpendicular D G, which 
ake equal to the departure 789 miles. Draw the line A G, and 
liſtu gat will be the diſtance 1014 miles, and the angle DAG the 
jarle 1 05 | | | 
8, 2 rack draw E K parallel to A D, making the diſtance from 
y D equal to the departure D G 789, on A deſcribe an arch; take 
4,4 e complement of the middle latitude 45 22/ in your compaſſes from 
437% e line of chords, and ſet that off on the arch on the oppoſite ſide of the 
eridian A D, through where that cuts the arch draw the line A E to 
it the line K E in E, from E let fall the perpendicular E B, and 
her is done; for A E will be the difference of longitude 1109 miles. - 


By CALCULATION. 
To find the Courſe it will be, To find the Diſtance it will be, 


s the diff. of lat. 637 2. 80414 | As the fine courſe 519 5 9. 89101 
to radius 90 10.00000 | Is to the departure 789 2. 89708 
d is departure 789 2.89708 | So is radius 90 10. 00000 


12. 89708 | 7 132. 89708 

in 2. 80414 9. 89101 
Ng „ | | "8 
o tang, courſe 51® 5” 10. 09294 | To the diſtance 1014 3. 00607 * 


| 
L 2 | To 


Aa. 


. 1 | * 
84 MIDDLE LATITUDE "SAILING: 


I © To find the Difference of Longitude it will be 


As co-ſine middle latitude 44 38' 9. 8 d 
1s to departure | 789 2. 89708 
So is radius VVV 
| 12. 89708 8 
985228 


To difference of longitude 1109 3.04483 


Longitude the ſhip ſailed from F 24 WW, 
Diff. long 1109 miles, or 18% 29 W. 


Longitude in > ON. 23 53W. 

E By GUNTER. | 
1ſt. The extent from the difference of latitude 637 to th 
departure 789 on the line of numbers, will reach from radius, d 
45? backward to 51 5 the courſe on the line of tangents. 


2dly. The extent from 51 5“ to radius or go? on the line of ſine 
will reach from the departure 789 to the diſtance 1014. on the lin 


of numbers, 3 | Ch \ 
u. The extent from the complement of middle latitude * 
45? 22“ to radius or 90 on the line of fines, will reach from t 11 
departure 789, to the difference of longitude 1109 on the line ( ler 
numbers. | = | ; | 5 
5 By INSPECTION. _ 
RuLE. With the difference of latitude and departure, find tl [ 
courſe and diſtance, as in Cafe VI. in Plane Sailing. equ: 
2dly. Taking the complement of middle latitude as a coun 4 
and the departure in its column, and the diſtance correſponding or « 
theſe, will be the difference of longitude. | 1 * 
Thus, taking a tenth of the difference of latitude 637 and de dra; 
ture 789, that is 63,7 and 78,9, the neareſt numbers to thele WW .... 
63,6 and 78,5 ſtanding together over 51, againſt the diſtance 10 long 
Which multiplied by 10 gives 1010; whence the courſe by inſpec Lat: 
is S. 51 W. and the diſtance 1010, | - 2s oo Dif, 
Taking 45* 22“ or 45” as a courſe, and a tenth of the departs 
78,9 in its column, the neareſt is 78, 5, in the diſtance colul 1; 
ſtands 111, which multiplied by 10 gives 1110 for the different Lati 
pf longitude nearly, as before. | N : 
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FI TH 22! e HET : 1 —— 
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vitude the {hip is in? 


E. by S. 591 miles, or 19 


MIDDLE LATITUDE "SAILING. 


tude, Courſe and Diſtance given, to find the Difference of 
* "= ge 2 and Difference of Longitude. | bs 

ip in latitude 42? 30˙N. and longitude 18* 31'W. fails S. 
; A ſhip in 7 leagues; I demand the hütude and lon- 


tt YL MxSALOHUD EADAD ae 
4: 
1 


equal to the departure. 


longitude, 419 miles. 


fell 


D | 
By -FROFECTI ON 3 
With the courſe and diſtance, find the difference of latitude and 
departure, as in Caſe I. in Plane Sailing, viz. Draw the meridian 
AD, and on A deſcribe an arch with the chord of 600, and upon it 
ſet off the courſe S. E. by S. or 3 points, through where that cuts 
the arch draw the line A C, making it 
from C let fall the perpendicular C D; then will C D be the depar- 


ture, and A D the difference of latitude 491 miles. | 
Draw the line E F parallel to AD, making the diſtance from it 


Latitude left 42* 30 N. 
Ki ; Difference of latitude 8 118. 
clue Latitude in Nos 4 19 N. 
ffereu Latitude left = 960 

Middle latitule 38 24 


Com. middle latitude I 


2 


1 36 


Longitude left 


equal to the diſtance 59; 


Take the complement of middle latitude 51 36' from the line 
of chords in your compaſſes, and ſet it off on the arch on the other 
fide of the meridian A D, and through where that cuts the arch 
draw the line A B to cut the line E F in B, from B let fall the per- 


pendicular E D, and it is done; for A B will be the difference of 


189 3 W. 


Difference of longitude 6 50 E. 


Longitude in 


11 32 W. 
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MIDDLE LATITUDE SAILING 


From what has been Taid, it will be eaſy to conſtruQ any of the 
following caſes, as they.are conſtructed - = ſame as in Plane. Sal. 
ing : only obſerving, that to find the difference of longitude you 
muſt take the complement of middle latitude as a courſe in Plane 


- Sailing, with this courſe and the departure find the a * 


that will be the difference of longitude. 


, To find'the fame by CALCULATION. 
To find the Difference of Lat. To find the Departure. 


| 
As radius 90% - 10. coi As radius 900 10. 00000 
Is to the diſtance 591 2. 79159 | Is to the diſtance 591 2. 77159 
So is co-fine cou. 3 pts. 9 890 5 So is fine courſe 3 pts. 9+ 74474 
12. 69144 | | 12. $1633 
10. 00000 | 10. 00000 


To the diff. of lat. 491,4 2. 69144 | To the departure _ 2. 51633 


To find the Difference of Longitude. 

Without the Departure it will be, With the Departure it will be, 
As co-ſi, mid. lat. 38 24 9.89415 | As co-fi. mid. lat. 38* 247 9. 8941; 
Is to fine courſe 3 pts. 9. 74474 | Is to departure 328,3 2. 51627 
80 is diſtance 591 2.77159 | Sois radius 9072 10. 00000 

12. $1633 | | 2. 5162 

9089475 9.89415 

To diff. of long. 419 2.62218 | To diff. of lon. 419 = 6*59/ 2.62213 
| | | | Long, left 18? 31'W, 


Whence the ſhip is in lat, 3410“ N. and long. 11 32 W. 


By G UNT E R. 
iſt. © The extent from radius or 8 points to the complement of 


the courſe, 5 points on the line marked S. R. will reach from 


the diſtance 591 to 491 the difference of latitude on the line of 
numbers. 
2dly. The extent from radius or 8 points to the courſe,; 
points on the line S. R. will reach from the diſtance 591 to the 
N 28 on the line of numbers.” 
Ay. The extent from the ſine complement middle latitude 
51530“ to radius or 90 on the line of fines, will reach from the 
departure 328 to the difference of longitude 419 on the line of 


numbers. 


* 


P 2 


+] MIDDLE LATITUDE AUMumw e. 87 

the vy INS EITE TIN EI 

ail, Rol z. — With the courſe and diſtance find the difference of 
Ka atitude and departure, as in Caſe the Firſt in Plane Sailing. 


2dly. Take the complement of middle latitude as a courſe and 
the departure in its column, and againſt it in the diſtance column 
ſtands the difference of longitude. e 
Thus, under the courſe 3 points, and againſt a tenth of the 
diſtance 591 = 59, ſtand 49,1 and 32,8; theſe multiplied by 10 
gives 491 for the difference of latitude, and 328 for the departure. 
Now, taking the complement middle latitude 519 360 or 519 as. 


\ 


110 WM: courſe, and a tenth of the departure 328 = 32,8 in its column 
an (che neareſt is 32,6), againſt which ſtands 42 in the diſtance co- 
—- jun; this multiplied by 10 gives 420 the difference of longitude 


+ 


nearly, as before. 


If the foregoing directions be well underſtood, the Learner will 
not find it difficult to work the following caſes in Middle La- 


titude Sailing. 5 F 


be, | 2 
Curſe and Difference of Latitude given, to find the Departure, Diſtance, 

941 j i and Difference of Longitude. DS 

102 | 6 2 

0000 : . 

162) <= 

9415 FI $4 I + 4 

221% Y bg . | | 

; & 


| Suppoſe a ſhip failing from the Lizard, makes when the varia- 
tion, lee-way, &c. are allowed for, her courſe S. 399? W. or S. W. 
by S. half weſterly, and then by obſervation is in latitude 450 


ne of tl N.; what is her diſtance run, and longitude in? | 

attitude of the Lizard 49% 57 N. 40 57N. 
ſe, z atitude by obſervation 45 31 N. 45 ZN. 
the 1 

ifference of Latitude : 4 26 Sum of latitudes 95 28 
itude | — 
* to 60 Middle latitude 47 44 
ne / | 3 

\ n miles — 2066 Co- middle lat. 42 16 


By 


—— LATITUDE 3A LING: | 
By CALCULATION. 


To find the Departure i it will be, 


As the co-fine courſe 39% g. bogs 
Is to the diff. of lat, 266 2. 42488 
: So 1 is fine courſe 39 9 79887 


12. 22375 
' | 9. 89050 


To che departure 215,4 233325 


To find the Diff. of Em 


As co-ſ. of mid. lat. 47 449. 82775 
Is to the departure 21 1534 2+ 33325 
80 is 8 9o 10. 00000 

12.3332 5 
9.82775 


To the diff, of long. 320, 3 2. 50550 


and Difference 5 


Beth Latitude and Diſtance given, 


Longitude, 


To find the Diſtance it will be, 


As the co-fi. courſe 307 
Is to diff. of lat, 206: 2 
So is radius 90 10, 00000 
| . 
12. 42400 
9. 8909 


To the diftance 342,3 2. $34] 
To find the Longitude in. 


Lizard's longitude 5 '14/W, 
Diff. of lon. 320 miles or 5 20 W 


Longitude i in 10 34 V. 


to fond the Cour ſe 


Suppoſe a ſhip runs 300 miles N. weſterly, from a port in 
latitude, and longitude 109 25 W. until ſhe be in latitude 41 


what is her courſe and longitude | 
Latitude left 47” 
Latitude in 


Diff. of lat. 


60 


In miles 


240 


„55994462 


„6460 „ „4044405 229» 


7 


in! 3 
6 


* oO N. 


4 O0 3 of Latitude 


Middle latitude 


Com. 7 lat. 


1b it will be, 17 Lon, it will be, 
As the diſtance 300 2.47713 As Lo ins mid. lat. 39˙ 9.89050 


Is to radius 9 10. 00500 Is to tang. courſe mw 52 9.17501 
So is diff. of lat. 240 2.68021 80 is = of lat. 2.38021 
12.38021 AR i 25622 
| _— 43 — 4 O80! 9.89050 ; 
To the co-fine cou. 360 52 9-90309 To diff. of loag, 1 23 17 e 
Longitude left — 10 27 W. 6. # 70 
Difference of Longitude 63/2412, Q. JW 269A 
: GST" jab ig — — : : 
Longitude n — 14 185 W. 
CASE vi. 


One Latitude, Courſe, and Dep arture given, to Tt the Dj lanes, 
Difference of Tauss and Difference of Longitude. 


A ſhip ſails E. S. E. from a certain port in latitude 50 10 8. 
and gr 100 16 E. until her departure from the Meridian be 
957 miles; I demand her diſtance failed, and the latitude and 
longitude ſhe is in? 


_ 


\ 

To find the diff. of Lat. it will be, 1 
As ſine courſe 6 pts. 9.96 562 Latitude left oe 1008 
Is to the departure 957 2.9800 1 | Diff. of lat. 296, or 6 36 8. 
So is co- ſine courſe 6 Pts. 9.58284 „ 

Latitude in e 

12-5637 5 | * 8 
996562 

To the diff, of lat. 296.4 2.598131 


22 er 
=_ —D— — ! — —ä — 
- 


_— 
— 


.. e . ˙ V EIS — 
* 3 rer - Fw — TN 4 
_ —_ -_ % oe rr aa . = - 
„5. —— ... 
r.. 3 


bes 5 : 
—— 2 


- -_, »wHo SEE 
— 3 
yes 


To find the Diſtance it will be, 
' As fine courſe 6 pts. 


As co-fi, mid. lat. 53* 287 9.77473 | Long. left is 


So is the departure 500 


8 rr 


: 8 on 
a, * 5 8 * 
$20.2 — — LE - 


"YH. MIDDLE LATIHUDE-44 LING. 


9.96562 A Kan! x0? 100 8. 


Is to the dbparture A 2 Lat. in 
80 is radius as 125 0.00009 ON 
Sum is 2 700 56 N 
13.9809 BL th 
9-96562 Mid. lat. 53 28 . 


——_— 


To the diſtance 1036 3-01 £29 Co - mid. * 36 32 
are ene __- _ 
10* 10k, 


Is to the departure 957 2.9809 f Diff. of long. 16085 or 26 48E, 


So 1s radius 10.00000 | — 
ng. in 37 4. 

12. 98091 | — 

977473 


To the m. af, of 1 050 3.20618 


CASE vil. 


One „ Diſtance ſailed, and Departure from the. Meridia 

to * the Courſe, D iference of Latitude, and Difference. of 4 
tude. 

A ſhip in latitude 499 30' N. and” longitude, 14” 40 W. fail 
ſouth eaſtward 645 miles, until her departure from the meridian be 
500 miles; I demand the courſe ſteered, and the latitude and long. 
tude the ſhip 1 


5 
: 
Departure 
To find the Courſe it will be, | To findthe Diff. of Lat, it willhs, 
As the diſtance 645 2. 809 56 As radius 10. 00000 


10. oo | Is to the diſtance 645 2.80956 
2.69897 |, So is co-fine cou. „ 505 50˙ 9.80043 


Is to the radius 


I 
12-69897 |: | 12.60999 
| 2.80956 5 10.0000 
Io ſine courſe 50 50% 9.88941 To the diff. of lat. 407,3 2.60999 


"1 N & 2 -, — FP. "= 
TT TP r 
SLY F mw 24 25 & AAS 2 _ 
ky, Ho % 5 : 
8 1 — - 5 
e < 
: OS... 


5 2. 94 


10 


., — 
© 


at, left i ne 56! 40 g9'N, | Lat, left $117 22 e 
[4s Diff. lat. 407 , » 6 47 8. Lat. ia 7 6 31: 
8 To find the diff. of Long. it wiltbe, po oo 
OY As co-ſine mid. lat. 1 9. 84098 een EF ta, 14 40 W. | 
6E. s to the departure 0 3.69897 Diff. of long. 712, or 13 10 E. 
. ois radius  10.00000 | - E — 
TL h Long. Wb: N W. 
4E. 12.6989 7 a TE 
— 9.84098 

| 


ro the diff. of long. 721, 1 2.85799 


2» 


MERCATOR SAILING. 
| | — — - - 


YLANE SAILING, as has been before obſerved, ſuppoſes the 
| earth and ſea to be in the form of a bowling green, on which 
he meridians are parallel, and the degrees of latitude and longitude 
qual in all places; but the earth and ſea compoſe a round body or 
globe, on which the degrees of latitude are equal in all places, 
and the degrees of longitude decreaſe from the equator in pro- 


* | WHportion to the ſine complement of the latitude.. - N 

#5 Though the meridians all meet at the poles, and the parallels 
I be, o the Equator continually decreaſe, and that in proportion to the 
DOG o-{ines of their latitudes ; yet in old ſea charts the meridians were 
0959 rawn parallel to each other, and conſequently the parallels of la- 


itude made equal to the equator, and ſo a ee of longitude on 
parallel, as — as a —— on the = in theſe 1 
legrees of latitude were ſtill repreſented (as they are in them- 
elves) equal to each other, and to thoſe of the equator; by theſe 
cans the degrees of longitude being increaſed beyond their juſt pro- 
portion, and the more ſo the nearer they approach the — 


M 2 


7 — 1 


IRA rant — a= — — — 


- —— Cer — - 4 - wt 


> @ Oo. 
* 


1 — — — — 
— 


JC 
EIT 


y — — - \ \ 
Ir om ag — 2. 
— — — => 
* — 


” 2 5 
= CT ET — 


— Was 5 = 


— 


. 
—— —u— — 


—— — — 


—.ꝛ.ꝛ . 1 


— 


| 
9 
| 
| 


* 
For 
"Tt 
{05 
„K* 
1 
+ . 4 
5 14 
4 . 
= 7 4 
: I = 
\ | 
p 
1 
4 * 
1. 
N 
1 
* 
4 p 
\ + 
to. 
135 
x 
7; 
3 "a 
4 * 
1 1 
48 
bo 5 » 
7 
; 4 
754 
1 { T2 
v is x 
n 74 
154 
5 þ 7 
"5 Io 
N 
4 MW 
2 Fe 
* 1 
4 N » 
51 s 
1 3. 


© degtbes of latitude at the fate time remaining the ſame, it ib bd 


: with reſpect to their latitude and longitude, and conſequently thei 
© bearing from one another muſt be very falſe. © query es 


; ng or ſouthing ; and conſequently the bearing of places from ag 
O 


fa proper manner of opplying the ſurface of a globe to a plane; WA 


which bear the ſame proportion to one another as the correſpondinf 
_ parallels will become equal to their diſtance at the equators ; cone 
every degree of latitude is lengthened in the ſame proportion as th 


a 


Sea Chart, and how to conſtruct it on the following principles: vi 


proportion to their diſtance in any parallel of latitude, as the radius 


dian, as the radius, is to the ſecant of that parallel: 


's SAILING» 


places muſt be very erroneouſly marked down upon thoſe than 


"To remedy this inconveniente, ſo as {till to keep the meridia 
parallel, it is plain we muſt protract or lengthen the degrees of lk 
titude in the ſame proportion as thoſe of longitude are, that 6 thi 
proportion in eaſting or weſting may be the ſame with that of non, 


er to be the ſame upon the chart as upon the globe itſel. 

The difficulty in conſtruCting a true ſea - chart conſiſts in him 
Mr. WRIOHT, an Engliſhman, by an ingenious conception, haps 
pily accompliſnet. | CIS | Be 

13 the ſurface of this globe to ſwell like a bladder whil 
it is blowing up from the equator towards the poles, proportionalh 
in latitude as it does in longitude, until every part of its ſurface med 
that of a concave cylinder impreſſed on it, whoſe diameter was equ 
to the globe's diameter. The equator being thus confined, the part 
towards the poles muſt be extended, both in latitude and longitude, y 
fill up the cylinder or _ in the form of a rolling ſtone, and in 
preſs on its concave ſurface the lines drawn on the ſurface of thi 
globe. This cylinder being cut on one of the meridians, from nol 
to ſouth, and laid open, would repreſent a true ſea-chart, the parts d 


parts of the globe do, and on which all the lines will be right line; 
having every parallel of latitude on the globe increaſed till it 
equal to the equator; and ſo the diſtance of the meridians in thelt 


quently the meridians on the chart are expreſſed by.-parallel tig 
lines. 3 EO s 


Alſo, the meridians being lengthened as the parallels are increaſe 


degrees of longitude are increaſed ; therefore the diſtance of the py 

lies of latitude grow wider and wider as they approach the poles, 

Mr. GERRARD MERCATOR, a Flemming, in 15506, publiſhed 
ſimilar chart; hut in what manner it was conſtructed he did nd 
ſhow ; neither were thoſe degrees in their true proportion ; whend 
called Mercator's Charts. | 73 
Mr. WricnrT, in 1599, publiſhed the Principals of the In 


That the diſtance between any two meridians at the equator is i 


the co-fine of that latitude : | CE pine, 25 Th 
That any part of a parallel of latitude, is to a like part of the mei rigon 
. bf tude 


MERCATOR'S SAILING. "> 


And that the diſtance of any parallel of latitude from the equator 
equal to the ſum of the ſecants of all the arches between the equa- 
2 and that paxallets. , n ew = 
From theſe principles, Mr. Wich ſet about forming a table, 
y the continual additions of ſecants, of all the parallels of latitude, - 
ginning with 1 minute, which he made radius, and thereto 
dding the ſecond parallel of 2 minutes, and to the ſum of theſe 
wo, the ſecant of 3 minutes, &c. The table thus formed, is 
hat which is commonly called the Table of Meridional.Parts, (ſee 
Table I.) by means of which a true nautical, chart may be con- 
tructed, called Mercator's Chart, and all the Caſes in WRIOCHT's, 
ommonly called Mercator's Sailing, conſtructed and calculated. 
As this table contains the meridional parts for every degree and 
minute of the quadrant, from the equator to the poles, it will be 
aſy to find the meridional parts correſponding to any parallel of 
atitude, as for example pos 
Required the meridional parts - correſponding to the latitude 
p22 45% | 
Look in the top of the table for 37), marked 33d, and in the 
ight or left-hand columns, marked (M), under the degrees 33, 
nd oppoſite the minutes 45 ſtands 2153, the meridional parts 2 
onging 33 45, | 1 | „„ 
When the given latitudes are both north or both ſouth, the 
1eridional ditference of latitude is found by ſubtracting the me- 
idional parts of the leſſer latitude from thoſe of the greater. 55 
Required the meridional difference of latitude between the Lizard, 
n _ 4957 N. and the Iſland of St. Mary's, in latitude 
37 N.? „„ | bogs 1 + | 
The Lizard's latitude 49* 57 N. meridional parts 3470 
St. Mary's latitude 37 oo N. meridional parts 2393 


Meridional difference of latitude 1077 


5 When the latitudes are one north and the other ſouth, the me- 
*. aional difference of latitude is found, by adding the meridional 
ſhed arts correſponding to both the latitudes together. | 

> Required the meridional difference of latitude between Cape 


erd in HO 14 46' N. and the Cape of Good Hope, in latitude 

34 20“ S.! 5 | We ON 
Cape Verd's latitude 14? 46' N. meridional parts 896 
Cape of Good Hope's 34 29 S. meridional parts 2207 


Meridional difference of latitude 3103 


The ſeveral caſes in Mercator's Sailing are workel by geometry, 
WE .conometry, Gunter's Scale, and the tables of difference of la- 
tude and departure, exactly in the ſame manner as thoſe in Plane 


— 


94 | __ MERCcATOR's SAILING 


Sailing, by only conſidering the meridional difference of la 
s if it was the proper difference of latitude, and the differeiice' 
longitude as the departure: for it is no more than enlargitig Wl 
proper difference of latitude, ſo as to be equal to the meridioull 
difference of latitude; then will the difference of wy all 
the ſame proportion to the departure, that meridional differetices| 
htitude does to the proper difference; for, in the followal 
figure, (which is the firſt Caſe in Mercator's Sailing): 
Let MT repreſent the meridional and M I the proper differeng 
of latitude, T H the difference of longitude, IO the departun 
Mo the diſtance, and the angle TMH, or IMO the cout 
then will MI be in proportion to IO, as MT is to T H; and d 
contrary... | | ak. Woe 
Wherefore, as the proper difference of latitude is to the depy 
ture, ſo is the meridional difference of latitude to the differenced 
Jongitude ; and, | ee So TY 
45 the meridional difference of latitude is to the difference ( 
| Jongitude, ſo is the proper difference of latitude to the departvt 
Since by lengthening or ſhortening the ſides of a triage dos 
not alter the angles, the departure may be reduced into ditteretid 
of longitude, and difference of longitude into departure. 
In all the Cafes (fave the firſt) in Mercator's Sailing, the cout 
diſtance, difference of latitude and” departure, are found in th 
ſame manner as thoſe in Plane Sailing; and then the differencet 
longitude may be found by either of the following proportio 
viz. (See the oppoſite figure.) 1 
By making the enlarged Diſtance By making Meridional Different 


M H Radius, it will be, of Latitude M Radius, it willl 

As the co-fine of the courſe As radius | 3 

Is to the merid. diff. of latitude ( Is to the merid. diff. of latitude 
So is the fine of the courſe Iso is the tangent of the courle Nude 
To the diff. of longitude | To the diff. of longitude Mic 
| But in the Firſt Caſe, it will be, 5 77 

As the merid. diff, of lat. MT As radius 1 

Is to radius ö > } Is to the proper diff. of lat. MI 

So is the diff. of long. T H & |} So is the ſec. of the eourſe. 
To the tangent of the courſe; To the diſtance MO gn 


Or, when the courſe is found, you may ſay, As the e6-ſined 
the courſe is to the proper difference of laticode, ſo is radius 


„ 


MEROATOR's AE. "+ a 


ADWS BOL 
> Latitudes and Longitudes of t 
T Courſe and Diſtance between them. 


* 


two Places given, to find the direft 
equired the bearing and diſtance between the Lizard, in lati- 
49 57, longitude: 5 14 W. and the Ifland of St. Mary's, one 
he Weſtern Iſlands, in latitude 3) N. and long. 25* & W. 

ard's lat. 49* 57 N. meridional parts 3470 lon. 5 14' W. 
Mary's 37 © N. meridional parts 2393 lon. 25 6 W.? 


| of lat. 12 $7 = 777 Diff. 1077 Diff. 19 $2=1192 
By PROJECTION... | 
1 5 | .  Linard--* -- 


X Longitude 192 | 
draw the meridian MT = 1077, the meridional difference of 
ude, and MI= 779, the proper difference of latitude, per- 


2 
- 
H 


„ Wiicular to MT; draw TH and 1 O, make TH = miles, 

difference of longitude, join H and M; then will the angle 
235 H be the courſe S. 47 54 W. and OM the diſtance 1159 
at. M | * | | . 


ſe. By CALCULATION. i 
f nd the C ourſe it will be, To find the Diſtance it will be, 
ſine er. diff. of lat. 1077 3.03222 As radius go 10.00000 
divs radius go 10.00000 Is to prop. diff, lat. 577 2.89042 
4 diff. of long. 1192 3.07628 So is ſec. of courſe 4 54 10.1736 
| 13.07628 5 1 306407 
3-03222 | -. 0 j 10. ooo 
ASang. of cou. 4 54 10. 04406 To the diſt. 11 59 3-06407 


2 
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MEREATOR'S e ic: 


By G 
of Extend from the meridional difference of ETA, 207, 
difference of longitude 1192, that extent will reach from ra 
or 457 , to the courſe 47 54 on the line of tangents.” , 
2d. Extend from radius, or go?, to the complement ef 
courſe 420 C on the line of fines, that extent will beach f 
777 to 1159 on the line of numbers. 


N By INSPECTION. 

my Look for the meridional difference of latitude and diff | 

of longitude, until they are found ſtanding together in their} 

ſpective columns (as if they were latitude and departure); and 
courſe will be found among the degrees or points. 

In the latitude column belonging to this courſe, find the pro 
difference of latitude, oppoſite to which, ſtands the diſtance i nj 
column. 

2d. Now A of the meridional PITT of latitude = the 
difference of longitude are 107,7 and 119,2, the neareſt num 
in the tables are 107,7 and 119,0, ſtanding together over 487, 

In the latitude column I look for 1g, the proper differene 
latitude, which is 77,7, the neareſt is 77, 6, againſt this fla 
116 in the diſtance column, which multiplied by 10 oY 1 
— the ſame as that found by calculation. 


| C 

Both Latitudes and the Departure from the Meridian given, to 1 
Courſe, Di _ and Difference of Longitude, 

A ſhip in lat. 49 57 N. and long. 5 14 W fails S. weſtm 

until her depart. from the meridian be 789 miles, and then by ell 

vation is in the lat. 30“ 200 N.; e her courle ſteered, 6 

tarice run, and longitude in ? 

Lat. left 49 57 Merid. parts 3470 „ ae 
Lat. in 309 20 Merid. parts 2571 „ 


. . 
9 N «x 
* 


D 1: 


N 


Diff. of lat. 10 37=037 miles Dif. 899 - ry | 


. F —ł7:— — EN 


— 1 


7 Ho 4+ > 2 
* 


Def 709, | 


C 


2% 1 


5 PROJECTION. 1 
With the proper difference of lat. and departure, = 
fame as in Caſe VI. in Plane Sailing; extend the meridian AB 
B, and make A B equal to the meridional diff. of lat. ande 
line parallel to the departure D E; produce the diſtance A D 
this parallel; and C B will be the difference of longitude. Hi 
the angle B AC will be the courſe, S. '50® 5 W. D A the difta 
1014, and B C the difference of longitude 1114 miles. 


lo fad de fame ty CALCULATION. . 


#agks 


s the P. diff. of lat. 63) 2.80414. | As radius go S 1858000 
to Radius 9 410.99000 Is to diff. of 7 lat. 637 _- 3.90414 


d is the 1 789 2.897% | Sois — * 4 10.0191 ö 
12. 89708 8 * * ly 5 | 
2.80414 | 1 1 At n 3 — 
— 
o tang. * 51080 =10.09294 To the Ades 2014 __ ” oe” 
1 — 
s radius 10. 00 Longitude left 5 14 W. 


to mer. 0 lat. 899 2.95376 | Diff, of long. 1114 = 18 34W. 
d is tang, courſe 51,5 10. 09292 
c— Longitude in |; 5 7 48 W. 
13. 04668 S 
| 10.00000 | Her courſe is 8. Tr 55 W. and 
9235 1 diſtance 1014 miles. 
o diff. of long. 1114 | 3.04668 Norz. The diff. of long. may be 
N 5 I found by ſaying, As prop. diff. of 
lat. : 2 * 1 diff. of Lat.. 
orig. 


| 


I diff, of 
By G'UN TE R. 


1ſt. * The extent from diff. lat. 637. to dep. 289, on « the line of 
umbers, will reach from radius, or 45% to 51 5, the courſe. on 
he line of tangents.” 

2dly. * The extent from radius to com. courſe 385 355, , on the 
ne of fines, will reach from diff. lat. 637, to 1014s diſt Ac 
n the line of numbers. 
zaly. The extent from co-courſe 389 55 to ſine courſe 519 5 
n the line of ſines, will reach from merid. diff. lat. 399, to 11 14 
he difference of longitude on the line of numbers.” 


By INSPECTION. 


The diff. of lat. and dep. being found together in their ceſpeAtive 
olumns will give the courſe among the degrees or points, and the 
iſt. in its column: in the lat. column belonging to the courſe, look 
vr the meridional diff. of lat, and againſt it will ſtand the difference 
t long. in the departure column. 

Now z of diff. of latitude and of dep. are 106, 1 and 1 31, [a the 
careſt numbers to theſe are 106,4 and 131,3, ſtanding together over 
1* the courſe, and againſt _ 169 ; this multiphed by 6, gives 
014 the diſtance. 

Again, over 51® look for n of 22 diff. of lat. 89,9 in the lat. 
olumn, the neareſt is 90, and againſt which ſtand 111, 1 in the dep. 
olumn ; this multiplied by 10, gives 1111 No the diff. of longitude. 


N CASE 


+ 


rr e 


| 99+, 2 MERCATO R's-SALLING, = 


AS E H, | 

Buh Latitude 5 Conſe ivens t0 find the Diflancs ad 2 

TLongitude. e 3500 2 

A tip from * Td ps her courſe 8 . 39% W. and then 

obſervation is in latitude 45* 31 * ;  Fequired her diſtance - run, a 
longitude in ? 

Lat. of the Lizard 49* 57 'N. Mer. 1 3470 

Lat. dy obſer. 45 31 31.N Mer, Lor 3070 


Diff, er, 4 "4 26 266 m. ig. 396M. 


-C K 'B 


| By PROJECTION. 
Div a meridian, A B, the upper end A will repreſent che tip 


place in her firſt latitude. the 
Fake the proper difference of latitude 266 in your compaſſe Hude 
and with one foot in A, the fhip's place, lay the other upon r. 
meridian ; from A to E: take the merid. diff. of latitude 
in your compaſſes, and with one foot in A, the ſhip's place, as befare 
hy the other upon the meridian at B; and upon theſe two point 
raiſe the perpendiculars D E and C B; a line drawn from the nin Unc 
place, making an angle with the meridian equal to 39 the ſhim in 
courſe, will cut the two perpendiculars at D and C; the ug; ce; 
the departure, which terminates the diſtanee A D 342, and the c If th 
will be the difference of longitude CB = . miles. rture 
From what has been faid, it is plain, that any caſe in Mercator Doty 
Sailing may be projected as a right-angled triangle, by only confider 
ing the difference of longitude, or departure, as the baſe ; the mer 
dional, or proper difference of latitude, as the perpendicular ; ; tis I, 
hypothenuſe cut by the departure as diſtance ; and the * * wha 3 
that makes with the perpendicular, the courſe; for in 
Mercator's Sailing, the meridional difference of latitude bears the de Aſh 
proportion to the difference of longitude, that the proper differe - by 
of latitude does to the departure. ip is ! 


Theſe inſtructions being well underſtood, will bs ſufficient v to in 
| yu the n how to waar any of rhe * caſes: 


nmelrese dee; * 
Þ CALCULATION. 


To find the Diſtance, + © To find the diff. of Longleud -. : 


ES 
WE: the co-fine courte 39" 9.890 5 |'s As the co-ſi. courſe 39'- 9.890 6 


to the diff. of lat. 15 2.4240 Is to mer. diff. of lat. 396 2.59770 

N, 1088S is radius ro. ooo So is S. courſe - 399 9-79887 | 

A " _ 1620008 1 eg 
40 o the diſtance 342.3 2. — 14 To che dif; of = 3297 — | 
7 Top by | NOI 
6a] Longitude 1 "77 5 1 W. 8 
1 6 Difference of long. 32 1; or 5 21, W. 

| ' Longitude in 10 3 5 W. 

By GUNTER. 


1f. © The extent from co-ſine courſe 51, to radius on the line 
ſines, will reach from the proper difference of latitude 266, to 
e diſtance 342, 3 on the lines of numbers.” 

2dly. * The extent from co-fine courſe 517, to ſine courſe 9 
the line of ſines, will reach from the Weiden difference of la- 
ude 396, to the MAGGIE of — 321, on the line of 1. num- 
s.“ 


By INSPECTION. 75 7 
Under the courſe 30, and againſt half the diff. of lat. 133, ſtands: 
in the diſtance column, which being doubled is 342, the diſt- 
ce; under the ſame degrees, and in the latitude column, look for 
If the meridian difference of latitude 198, againſt that, in the de- 
rture column, ſtands 160, 5, doubled i is 321, the difference of 
ngitude nearly, as before. 


CASE IV. 


e Latitude, Coutſe, 1 Diſlance given, to find the Difference of 
Latitude, and Difference of Longituds. 


A ſhip in latitude 429 3o'N.'and longitude, 182 21'W, fails S. 
by 8. 591 miles; £ oy the n and longitude * 


ip is in ? 


* To 


7 * 
. 5 
> a0 By. 


RCATOR'S SAILING- 


To find the Diff. of Latitude it will be, 
As radius ©  10.00000 | Lat. left 42 30 f fake 
Is te the diſtance 591 2.77189 Dif. lat. 491-8 11 M. parts, zu 


80 is co · ſi. cou rſe 3 Pts. F 9. 19 5 3 — — ha” r 
*. 8 18 1 © Ez i R 


* 
% 33 


10.00000 | 


[ 


To the diff. of lat. 491,4 2, 69144 
Io find the Diff. of Long. it will be; 
As co- ſi. cou. 3 pts. 9.91785 | Lon. left 18%31'W. 
Is to m. dif- lat. 628 2.79796 | Di. la. 420=7-00 W. 
So is 8. courſe 3 pts. 9.74474 | . — 
nnn . 
12.642700 . 
991985 | 
To diff. long. 419.6 2.6228 3 „ 
ks: 3-419 B 5 GUN T ER. X Long. 
Iſt. © The extent from radius to 5 points, the com. of f 
courſe on the line marked 8 R, will reach from the diſtance 30 
to the difference of latitude 491, 4, on the line of numbers.“ 
2dly. * The extent from co-courſe 5 points, to the coutſe 
points on the line marked 8 R, will reach from the meridian, diffe 
ence of latitude 628, to the difference of longitude 419, 6, on th 
line of numbers.“ 5 TE „ 
„ 10M HP 
Under the courſe 3 points, and oppoſite a tenth of the diftang 
59, in the latitude column, ſtands 49,1, which multiplied by mer 
is 491, the difference of latitude ; then find 4 of the meridian d 
ference of latitude 157, in the latitude column, againſt which Kant 
105 in the departure column, which multiplied by 4, gives 120 


Te 


the difference of longitude. 4 | , 37% 
Both Latitudes and Diſtance given, to find the Courſe and Diſferem n 
CCT = N the 

X Long. 


If a ſhip runs 300 miles N. Weſterly from a 
port in latitude 37 N. andlongitude 109 25' W. X 
until ſhe be in latitude 41' N.; required the 
courſe ſteered and longitude in? 

Lat. left 33 N. Merid. parts 2393 
Lat. in 41 N. Merid. parts 2702 


— — 


Diff. 4-240 M. diff. 309 M. 


MERCATOR'S SAILING | 
By CALCULATION. 


To Bd the Courſe. To find the Dick of eber 
ks the diſtance 30 2.4771 | As co: fi. cou. 36 62 9.9031 
s to radius 1ꝙ0C0. 00000 [| Is to mer. diff. = lat. - 399 2.48996 
50 is pro. diff. of lat. 240 2.38021 | So is ine cou. * 9. 77812 
18. 38021 | LOR. 12.26808 
7753-1 — 
To the co- ſi. cou. 36 52” 9.90309 ro the dif, of W 231% 2:36497 3 
Longitude let 10 29% W. 


Diff. of longitude 231, . W. 


Longitude i 8 14 16 


By | GUNTER. 


iſt, * The extent from the diſtance 300, to the proper a 
of latitude 240, on the line of numbers, will reach from radius or 


0 109, to 539 8' the complement of the courſe, on the line of fines.” 
EF 2d. © The extent from co-courſe, 539 8', to courſe 36% 527, on 
ole he line of fines, will reach from the meridian difference of Jati- 

de 309, to the difference of longitude-231,7, on the line of num- 
1 diffet _ 


on th 


dig 


By INSPECTION. | 
With the diſtance and difference of latitude find the "6s. ; 


then, in the latitude column belongi ing to this courſe, find the, 
| by 1 meridian difference of latitude ; _— which, in the departure 
lian u column, will ſtand the difference of longitude. | 
h Gaul Thus, half the diſtance 150, and half the difference-of latitude 


es 410 
= 377 the courſe; and in the latitude column, find half the meridian 
3 difference of latitude 154, 5, the neareſt to it is 154, 1; againſt which, 
erence TJ the departure column, ſtands 116,1, which doubled is 232, 2, 
=, the An, of longituge nearly, as before. 

Pad 

19 1 ELSE VE. h 
4 One Latitude, Courſe, and Departure given, to find the Diſtance, 
— Difference of Latitude, and e of SR | 


120, will be found ſtanding together in their columns, nearly under 


A ſhip fails E. S. E. from a 
certain port in latitude 50 100 
S. andlongitude 10016 E. un- 
til her departure from the me- 
ridian be 957 miles; I demand 
the diſtance ſailed, and the la- 
titude and longitude ſhs is in? 


— — — — 
1 
— — ” — — 8 — 


: — a 
— * pf I? 1 
— — EL r 
— — — 

= 


.: > „„ 1 = 
— . oy nn te mg 


» th — — 


— 


2 — "TIO — EE 2 
— —— — 
7 = » P mh—— py 


—— - 
* 


— 3 
a —— — 
2 33 — = 2 w 
— . — 
> Ae. mdf So > 6 
Ck 


: > * 
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7 
—— — — — — 

2 2 — 2 — = 

A r ——— — 


To find the Diftarice it Wilk bes 08 To find che Diff. of Lat. Is _ 
As the fine cou, 6 pes. 9.96562 As fine cou, 6 pts 


Is to the — 2.98091 Is to departure 957 n 
80 is radi „ and - 10.00000 So is co: ſi. cou. b. ; a 
12.98091 ; | | 195 „ ry 
9-96 562 9-96;6z 
: — 


To the diſtance 1036 


To find the Diff. of Longitude. Lat. left 90 ro” S. mer. pts. 30% 


As co-fi. cou. 6 pts. 9.58284 Lat.! in 86 46 8. mer. N 41 
Is to mer. diff. of lat. 667 2. 4 r 1 8 
80 is fi, cou. 6 pts. 9.96562 Merid. difference 60 


12.7897 5 | Long. left K 109 16K 
9.58284 Diff. of longitude 1610=26 50 K 


3-20691 | Longitude in 


To diff, of long. 1610 


By G UNT E. R. 


iſt. The extent from 6 points, to radius on the lind alta 
SR, will reach from the pn 957, to the diſtance 1036, on 
the line of numbers.“ 


2dly. The extent from 6 points to 2 Fein, on the line markel 


SR, will reach from the departure 957% to the difference of Jatituke 
396, on the line of numbers.” 


3dly. * The extent from 2 points to 6 points, on the 1 2 of 


SR, will reach from the meridian difference of latitude 667, * 
difference of 11 4920 1610, on the line of numbers.” 


| By INSPECTION. 
Over the courſe of 6 points, and againſt a fifth of the apres 


191,4, ſtands 79,2 and 207, which multiplied by 5 gives 396, the 


difference of latitude, and 1035 for the diſtance. 


Then, in the latitude column, find a tenth of the meridian dif. 


ference of latitude 66,7, the neareſt to that is 66,6 ; againſt which, 
in the departure column, ſtands 160,8, which multiplied by 10 5 
1608, the difference of longitude, 


CASE 


3-01529 To diff. of lat. 296=6® 36' 4. 598g 


37 61 


. — 4 has b. 3 * * 0 - 2 
7 * n 1 >" 4 Fe 
N N * N 8 1 N 
. * 2 ». : 7 1 * 
7 7 ” ” = — 1 
By — * ” 8 — 5 
* 
5 4 5 
E te 
* . * 
1 * . 
> Aut * 7 
: " 4 "a L 
* * =} N * Py 
a a if " Þ -Y : i-F% 
© a e 


45 * £08 
* 


1 3 1 „ 4 33 N N B©&I# 4 
1 4 5 0 . / ® * 
"BY , J > 2 1 


. . / ⁵ T ĩͤ n 
ne Latitude, Diſtance ſailed, and Departure from the Meridian given, | 
to find the Courſe, Difference: of Latitude, and Difference of Lon- 
iu. d denn en e ne RES Ren 
A ſhip in latitude 49 30. N. and | 
ngitude 14 40 W. fails S. eaſt * 
ard 645 miles, until her departure * BE 
om the meridian be 500 miles. Re- | . 
ired the courſe ſteered, and the 
titude and longitude ſhe is in? 8 


X Long. 19 


To find the Courſe it will be, To find the Diff. of Lat. it will be, 

s the diſtance 645 2.80956 | As fine cou. 509 go! 9.88948 
to radius go? 10. ooo | Is to departure 500 2.69897 
d is departure 00 2.69897 So 1s co- ſi. cou. 50 50 9.80043 


12.690897 12. 49940 
2.80956 | . 9.8 8948 


—— AI TO RELEIR Enna — — — 


o fine courſe 300 50 9.88941 To diff. lat. 407, 30 47“ 2.60992 


” ILat. left 49% 30“ N. M. pts. 3428 
o find the Diff, of Long. it will be, | Lat. in 42 43 N. M. pts. 2840 
s co-fi, cou, 50 50 9.80043 | e 90g | 
to m. diff. of lat. 588 2.96938 | Merid. diff. lat, 588 
o is fine courſe go? 50 9.88948 : | 


-- | As pro. diff. of lat. 407, 3 2.60902 
12.656886 | Is to departure goo 2.69897 
9.80043 | So is m. dif, of lat, 588 2.76938 


o dif, lon. 721,8=12 2 2.86843 ' $.46835 
ong. left 14 40 * 2.6000 2 
— ä ANũ—ͤ—v— — — — 


ong. in 2 38 W. To dif. of long. 721,8 2.85843 


Hence the ſhip's courſe is S8. 50% f5 E. or 8. E. 4 eaſt nearly, 
d the is in the latitude of 42 43 N. and long. 2 38“ W. 


By G UN T E R. 


1ſt. « The extent from the diſtance 645, to the departure 500 
n the line of numbers, will reach from radius to 50 5O;, on the 
ne of ſines.“ | : 


adly. 


6  MERCATOR'S AN. 


2dly. The extent from 50” 50 to 39% 100, on be bg) of fines 
will reach from the departure o, to the difference of Baer 
407. on the line of numbers“ 
ly. * The extent from 30% 10, to go 805 on the Uns of: 
will reach from the meridian difference of latitude 5388, vo che 
difference of longitude 722, on the line of numbers. „ 


By INSPECTION. 


Now a fifth of the diſtance and departure are 129 and 100 i 
are found together over 51 and in the latitude column tatids 
81,2, which multiplied by 5 is 406, the difference of latitude.” 
Then, in the latitude column, ſeek 4 of the meridional difference 
of latitude 147, the neareſt is 146, 6; againſt which, in the de- 
parture column, ſtands 181 I, which multiplied by 41s 724,4, the 

difference of longitude. 

Hlaving in the preceding parts fhewn how to work the moſt 
_ uſeful problems in Middle A titude and Mercator's Sailing; ; ſhall 

now work the four following caſes both by Middle Latitude and 

Mercator's Sailings, in the manner I generally teach perſons who 

are of age, and youth of good abilities; eſpecially if they are: 


mited to a ſhort time; and 1 believe they are all that can wel 2 
happen at ſea. 8 ; | | 5 i 
The following four Caſes are wor led by bY: dale Latitude and Mevcaur' 

' Sailing. 


Required the bearing and diſtance between the Lizard in lat 
tude 49" 57” N. longitude 514 W. and the Iſland of St. Mary's, 
one of the weſtern e in latitude 37 N. and 1 
259 & welt ? | 
Lizard's lat, 499 57/N. Merid. Pts. 3470 Lon. 50 14 W. 
St. Mary's lat. 37 N. Merid. pts. 2393 Lon. 25 06 W. 


To tl 
As dit 


Is to 
80 15 1 


Diff. of lat. 12 2 777 miles. Diff. 1077 Diff. 19 52 = 1192 miles. 


Sum lat. | 2)86 57 To ta 


— —— — — 


Middle lat. 43 28 As rai 
Is to t 


$015 t! 


To th 


K 


iles, 


To the diſtance 1 163 | 3-00547 
| 


By PRO 

By Mercator's Sailing. 
Draw the meridian MT = 1077 
the meridian diff, of lat. and MI 
= 777 the proper diff. of lat. per- 


pendicular to MT draw TH and 


10. Make T H = 1192 miles, the 
difference of longitude. Join H and 
M, then will the angle THM be 
courſe 8. 472 54/-W, and OM the 
diſtance 1159 miles. * 


520 


"SI 
* 1 
: { 


» 4 p p y $ 

4 E 5 0 

R 8 SAILING. ; ; 
2 F 8 


a 


Buy Middle Latitude Sailing. 
Draw the meridian A B, with the 
chord —_ —_— the arch PS, 
upon which ſet off 'the com. 
of middle r Q_to 8; 
through 8 draw the line AN=1192 
miles, the difference A - 
Let fall the perpendicular N B, 
which will be the departure $65. 
Upon AB. ſet off AC 777. miles, 
the difference of latitude ; and upon 
C ere& the perpendicular C P, and 
upon ĩt ſet off the departure 865. 
Join D and A, and it is done; for 


24 D A will be the diſtance 1163 miles, 


45 


By CALCULATION, 


By Mid. Lat. Sailing. 
As radius ge? 10.60000 
Is to dif. of long. 1192 3.07628 
So is co-ſi. m. lat. 430 287 9.86080 
12. 93708 
1 0.00000 


—— 


To the departure 86 551 2.93708 


As diff. of lat. 777 2. 89042 
Is to radius 90 10,00000 
So is the departure 865,1 2.93708 


FS 13708 | 
2. 9042 


and the angle CAD the courſe 8. 


484% Ww. 4 


By Mercator's Sailing. 


As the m. dif. of lat. 1077 3.03222 
Is to radius go? 10.00000 
So is the dif. oflong. 1192 3.07628 
3.032 

Tang. of cou. 47 54' 10-04406 
As radius 10.00000 
Is to the p. dif. of lat. 777 2.89032 
So is ſec. of cou. 47 54 10-17365 
10. 00000 


To tang, of courſe 489 4/ 1 0.04666 | 


As radius 10.00000 
Is to the diff. of lat. 777 2.89042 
do is the ſec, courſe 489 4” 10.17 506 

„„ 
13. 06547 
10.000000 ö 


O 


To the Diſt. in miles 1159 3.06407 


Nor. The Courſe may be found 
by Mid. Lat. Sailing without the 
Departure; thus, 3 
As diff. of lat. 777 2.89042 
Is to diff. of long. 1192 3.07628 
So is co- ſi. m. lat. 43 28” . 9.86080 


12.93 708 

2.89042 

10.04666 
By 


To tang, courſe 489 4' 


MERCATOR'S SAILING, | 


By GUN TER. -- 0 
By Mid LArrrupz Sair bed _ 


; 1ſt. © Extend from radius or 90°, to 46 32' the comp. 1 la, 
on the line of ſines, that extent will reach from the diff. of long 
1192, to the dep. 865, on the line of numbers. 
2dly. © Extend from the diff. of. lat. 77) to the dep. 865, on 
the line of numbers, that extent will reach from radius or 4555, 6 
| the courſe 48? 4, on the line of tan Ents. 
zdly. Extend from the courſe 480 47, to radius or god, du tk 


line of ſines, that extent will reach from the departure 0 * D 
diſtance 1163 miles, on the line of numbers.” | M. 
By M E R EAT OR. A 
1ſt Extend from merid. diff. of lat. 1077, to diff. of longita ry 

an 


1192 on the line of numbers, that extent will reach from radius q 
4565 tothe courſe 479 54, on the line of tangents.” 

_ _ 2dly. Extend from radius or 90, to the comp. of 422 6 on th 
line of fines, that extent will reach from the prop. diff. of lat. mM 
to the diſt, 1159, on the line of numbers.” 


By INSPECTION, 


! | 
By Mivpre Latitupe SAILING: 


| Look for the comp. of mid. latitude, as if it was a courſe in Plan 
Sailing, and difference of longitude in the diſtance column, oppo 
ſite to which will ſtand the departure in its calumn. Havin * 


difference of latitude and departure, the courſe and diſtance i 18 
/ Thus, taking 4 ofthe difference of longitude 0 and 


as in Caſe VI. in Plane Sailing. 
as the comp. of middle latitude is 469 32 or nearly 461 9 5 


over 46? and 47”, and againſt diſtance 298 ſtands 214, 4 and 21d Dr: 
in the departure columns; which added together, gives 432vM1:titu 
half is 216,2, this multiplied by 4, becauſe the difference of 2 depart 
gitude was divided by 4, gives 864,8, the departure: Again, jor: N. 32 
Z of the difference of latitude, and & of the departure 194,2 and 
| 2162, the neareſt numbers to theſe ſtanding together are 2105 = 
and 194.7, over 489 and againſt the diſtance 291 ; this multipliel n 
by 4 gives the diſtance 2 * miles. Hence che courle is 9. he W. r OY 
and diſtance 1164 miles. ark, 
gitude 
By MERCATOR, 5 | Ag: 
zt, Look" for the meridian difference of latitude and differen differe 
of longitude, until they are found ſtanding in their reſpectii DN 
columns, (as if they were latitude and departure) and the cout ferenc 


will be found among the degrees or points, in the latitude column; 
, belonging to'this courſe, find the proper difference of latitude, of 
poſite to which ſtands the diſtance in its column. 1 


| 
14 
| 
19 
F 


Now v of the meridian difference of latitude, and the H of the 
lifference of longitude are 107, and 119,2, the neareſt numbers 
is the courſe ; over 48 in the latitude column, I look for the 1 
of the proper difference of latitude, which is 7%, the neareſt is 
77,6, againſt this ſtands 116 in the diſtance column, which mul- 
iplied by 10, gives 1160 the diſtance nearly, as before. 


The Difference of Latitude and Departure given, to find the Courſe, 
ercator's Sailing 


A ſhip from the latitude of 370 N. and longitude 48* 20 W. 
ſails between the north and eaſt, until ſhe be in latitude 51? 15 N. 


direct courſe, diſtance run, and longitude in ? 


at. left 37% ON. Mer. parts 2393 J 
Lat. in 51 15 N. Mer. parts 3593 1 . 


14 15= 855 miles Diff. 1200 


Sum lat. 2)88 15 
Mid. lat. 447 : LE 
44 


Comp. mid. lat. 45 53 . 


Draw the meridian D P, make it equal to 855 the difference of 
latitude; on P erect the perpendicular PN, and make it 564 the 
departure; join D and N, then will the angle P DN be the courſe 
N. 330 25 W. and D N the diſtance 1025 miles. 

At the diſtance of the departure 564, draw EF parallel to D P. 
with the chord of 609 deſcribe the arch TS, and upon it ſet off 
the comp. of the middle latitude 45 5 from 8 to I, through T 
draw D O, to cut E F in O, then will 8 D be the difference of lon- 
gitude 785, 6 miles, by Middle Latitude Sailing. : 

Again, produce DP to A, and make DA = 1200 the merid. 
difference of latitude; draw AB parallel to PN, and produce 
DN untilit cuts ABinB; then will AB be 791,7 miles; the dif- 
ference of longitude by Mercator's Sailing. 5; 


Vol © 2 | a 


| MERCATOR's SAILING — top. 


in the tables are 107,7 and 1 19, ö ſtanding together over 48®, which 


2 and Difference of Longitude, by Middle Latitude and 


and finds that ſhe has made 564 miles of departure ; what was her 


+ 


_ | MERCATOR's SAILING: 


By CALCULATION. 


r 
* 4.3 


As the diff. of lat. 855 2.9310 J As radius 9%  - roo 
Is to radius 9o⸗ 10.0000 | Is to the diff. of lat. 855 2.031% 
So is the departure 564 2.75128 | So is ſec. courſe 33 25 16.098 

132.7512880 13. 0% lid, 

2.931977 i 50 20. 00000 "of 

To tang. of cou. 33 25 9.81931 To the diſtance 1025 _ 3-0104; ude 


To find the Difference of Longitude, - 


By Middle Latitude Sailing. By Mercator's Sailing. | 
As co-fi. mid. lat. 44% 9.85608 | As co-ſi. cou. 33% 25” 99276 ble 
Is to departure 564 4.75128 | Is to mer. dif. lat. 1200 3.5% 2 47 
So is radius o 10.00000 | So is the fine cou. 3325 9.74094 0 K 
4 i . bo — > > 8 # , 


12.7518 l _-:; 05, 
9.8 5608 . 9. dance. 
To dif. of lon. 785, 6 miles 2.89520 e lon. 791, ms. 2.898% 0 
i | hl Fe | 91 Y 
6,0) 78,6 Bb ; ', 6,0)792 partu 
— — , M— diſtan 
Diff. 13 6E. I Dif. lon. 13 12 E. feren 
Lon. left. 48 20 W. I Lon. left 48 20 W. | Ag 
Long. in 35 14W.byM.Lt.Sailing. | Long. in 35 8 W. by Mer. Sail _ 
Her direct courſe is N. 33* 25 E. o N. E. by N. nearly, 120, 2 
diſtance 1025 miles. : is 159 
N By GUNTER * 
1ſt. * Extend from 855 to 564 on the line of numbers, that exc. c.. 
tent will reach from radius or 45?, to 33* 25 the courſe, on re pr 
line of tangents.“ 3 4 aud to 
2dly Extend from radius or 900, to the courſe 332 25% on tine _ 
line of fines, that extent will reach from the departure 564, M plane 
The diſtance 1025, on the line of numbers.“ f . is four 
00. Extend from radius or 90, to the complement of midd bowel 
latitude 45 53“ on the line of fines, that extent will reach frou:. - 
the departure 564, to 785 miles, the difference of longitude bf correſi 
Middle Latitude Sailing.“ e „ cator's 
4thly. * Extend from the fine of the courſe 33 25 to the co. 
fine of the courſe 56® 35/ on the line of fines, that extent wil 71 C 
reach from the meridional difference of latitude 1200 to 792 miles, 
the difference of longitude by Mercator. 2 | 
Or, the extent from the difference of latitude 855, to the de- A ſt 
parture 564, will reach from the meridional difference of latitus ach 


1200, to 792, on the line of numbers.“ 


3 


RES 


5 
! 


MERCATOR'S SAILING  ' 1 


By -INSP'EC.TION... _ 
With the difference of latit ude and departure, find the courſe. 
and diſtance as in "Cafe VI. in Plane N Take the comple- 


1848 ment of middle-latitude-as a courſe, and the departure in its column, 
ine correſponding diſtance will be the difference of longitude, by 
ou liddle Latitude Sailing. And, | | IF 
oo 


Having found the courſe,-inftead of the proper difference of lati- 
ude, find the meridional difference of latitude in the latitude 


on olumn belonging to the courſe ; the correſponding departure will 

8 de the difference of longitude, by Mercator's Sailing. 

? Now taking 19 of the difference of latitude, 0 of the departure, 
viz. 85,5 and 50,4, the neareſt numbers "ſtanding together, in the 

* ables to theſe are, 85,5 and 55,5, under 33 againſt diſtance 102, - 


nd 85,4 and 57,0, under 34 againſt diſtance 103 ; now 33 added 
to 34 is 67, half is 33 3p the courſe ; and 102 added to 103 gives 
205, half is 102,5, which multiplied by 10, gives 1025 the diſt- 
"11CEC, © Ke . 1 77 4 . 4 
To find the Difference of Longitude. 

Over the complement of middle latitude 46, find & of the de- 
parture, viz. 141 in its column, and againſt it ſtands 196 in the 
diſtance column, this multiplied by 4, gives 784 miles, the dit- 
ference of Jongitude, by Middle Latitude Sailing. | | 

Again, the courſe being 33 25 or nearly 33* 4, look for e of 
meridional difference of latitude = 120 in the latitude columns, 
under 33? and 34, the neareſt numbers to theſe are 110,9 and 
120,2, the departures correſponding are 77,9 and 81,1, their ſum 
is 159, half is 79, 5, which multiplied by 10, gives 795 the dif- 
ference of longitude, by Mercator's Sailing, nearly, as before. 

From what has been ſaid, it is eaſy to perceive that all the 
Caſes (fave the firſt) in Middle Latitude and Mercator's Sailing, 
are projected and worked in the fame manner as in Plane Sailing, 
aud to obtain the difference of longitude by Middle Latitude Sailing, 
the complement of the middle latitude is taken as a courſe in 
Plane Sailing, and with this courſe and the departure, the diſtance 
is found, which will be the difference of longitude by Middle La- 
titude Sailing. And having the courſe, take the meridional dif- 
ference of latitude, as if it. was the proper difference of latitude, the 
correſponding departure will be the difference of longitude by Mer- 
cator's Sailing. 5 | 


The Courſe and Diſtance given, to find the Difference of Latitude, and 
e Difference of Longitude. 


A ſhip from Cape Clear, in latitude 51 15 N. and longitude - 
9 5o' W. fails S. W. by S. until ſhe has run 1022 miles, what 
latitude and longitude is ſhe in? | | 's 


— — APE eos 
— 
— 


„5 MERCATOR's SAILING. 


As radius o 


Is tothe diſtance 1022 3.00945 

So is ſine courſe 3 pts. 9474474 
| 1275419 | 

| 10.00000 

To the departure 867,8 2,5419 


As radius 9% 


| 


10.600 
Is to the diſtance 1022 3, 0004 


4 


So is Co-line co. 3 pts. 9,9100 
| 12.949030 Is t 
10.006 S0 


To the diff. of lat. 849,8 2:92940 


Now 849, 8, or 850 divided by 60, gives 14 100 S. and being ſub- 
ſtracted from the latitude of Cape Clear, leaves 37? 5' the Jatitud To. 


in: Hence the middle latitude is found to be 44 10, and meridio 
nal difference of latitude 1194. Whence, a 1 


To find the Difference of Eon- 

gitude by Mid. Lat. Sailing. 
As co-fine m. lat. 44% 10 9.85571 
Is to the departure 567,8 2.75420 
So is radius go? / 10.00000 


— — — 


12.7 5420 
985571 


To the diff. of lon. 791, 6 2.89849 
Cape Clear's long. 9g? 50/ W. 
Diff. of long. 792 = 13 12 W. 


— ͤ V— 


Lon. in by mid. lat. = 23 2 W. 


The Courſe and Difference of Latitude given, to find the Diſfanct au 
| Difference of Longitude. — 


To find the Difference of Long. 
tude by Mercator's Sailing, 7 


As the co-ſi. courſe 3 pts. 9.910% WM you 


Is to mid. diff of lat. 1194 3.0770 
So 1s ſine courſe 3 pts. 9747 T 


bollo 
12.82174 0 
108 

. ber 


To the diff. of lon. 707, 8 2.907% Cap: 


Cape Clear's long. 9e 50 W, 4. 
Diff. of long. 978 = 13 18 W. 
Long. in, by Mercator, 23 BY, . — 


courſ 


A ſhip in 37 N. and longitude 22 56 W. fails N. 22 20 E. A 
| or ſeveral days, and then by obſervation is found to be in the la 
tude 51 15 N.; required the diſtance run and longitude in 7 365 ON 
Lat. . Merid. Parts 3593 o le 
Lat. 7 Merid. Parts 2393 1 longit 
— 14 45 5 = $55 _ | 008 8 merid. diff, of Ay 
Sum 42)88 15 = 44,7 mid. lat. OS 220 3 
As co-fine courſe 22® 20 9.96614] As co-ſfine cou. 22 20' 9.96610 
Is to diff. of lat. 8 5 2.93197 | Is to diff. of lat. 855 2.9310 WW 
So is fine courſe 229 20' 9.57978 | So is radius go? © 10,0000 8nt11 fl 
| | —— | ad dit 
85 | .12+9319] 
966 14 | 
E 5 (i WP 
To the departure 351, 3 2:54561 | To the diſtance 924,3 2.9655; 


To 


MERCATOR's SAILING —”_  . 1. 


To ſind the Difference of Longitude, 


By Mid. Lat. Sailing. | By Mercator s Sailing, 
As co-fine mid, lat. 44* 75 9. 85608 Co- ſi. courſe 220 20 9.96614 | 
Is to the departure 351“ 32-54561 | Is to mid. dif. of lat. 1200 3.07918 
So is radius go? 10.0000 So is An courſe 229 420 9-57978 


12.6456 | 1 N 12.658956 
9.8 5608 ä 8 9-966 14 
To dif. 1, 489-85 9 E. e Todif, lon. 493 80 5 LO 
Lon, left 22 $g6W. | Long, left 22 56 
Long. in 14 47 W. hors m. lat. Long. in 14 73\W.by Mer. | 


Theſe four caſes are all that can well happen at ſea; but as ſome 
young men are inattentive, and frequently looking in the book to 
lee if their calculation is the ſame as that ſet down; 

The Teacher perhaps may find it neceſſary to let ſuch work the 
following queſtions by way of exerciſe : 


Queſt. iſt, Required the bearing and diſtance of Hang. Cliff in 


Cape of Lapland, in lat. 71 10˙ N. long. 5 A 
456. JN. 44 48, E. ditt. 938, 5 miles, by ercator's Sailing. 
IN. 45? 19 E. diſt. 940 miles, by Middle Lat. Sailing. 


Oueſt, 2d, A ſhip in lat. 37% N. and longitude 489 20' W. 
ſails between the N. and E. until ſheis in the latitude of 51 18'N. 
and finds ſhe has made 564 miles of dep. ; N her direct 
courſe, and diſtance run, and longitude i in ? 
WE 19. E. diſt. 1027 miles, long. in 359 14 W. by 
A 5 iddle Latitude Sailing. 
IN. 33? 19 E. diſt. 1027 miles, long. 35 8, by Mer- 
C cator's Sailing. | 
®ueft. zd. A ſhip from the lat. of 50⁰ 30 N. ſails S. S. W. 
I 2h ol ; what lat. is ſhe in, and how much has ſhe differed her 
longitude ? 
Lat. in 430 34 N. diff. of long. 253.3 1958 by Mercator's 
Sailin 
4 E in 225 34 N. diff. of long. 2825 6 miles, by Middle 
Latitude Sailing. 


Do 4th. A ſhip from latitude 20% 40 N. ſails N. E. by E. 
until ſhe be in the latitude of 270 16 N.; 1 required her diſtance run, 
and difference of longitude? 
[ Diſtance run 712, 8 miles, difference of longitude 648, I 
45. miles, by Mercator. 
Diſtance run 712,8 miles, Ane of longitude 648,6 
miles by Middle 3 


Voll. 


Shetland, in latitude 60 9. N N. and long. NN. and the North Og 


Ee sen rose as. 


Drefl. 5th. Suppoſe a ſhip from the latitude of 45” 4s N. Git 


between the S. and E. 600 miles, and then her departure is dom. 
puted to be 308 miley; required the courſe, Latitude, and differenc 
of longitude ? 


8. Courſe S, 30* 53*E. latitude i in 37* 5'N. diffetence off 
4 57 gitude 411, 5, by Mercator. a 
Courſe S. 30 53“ E. latitude in 37 5 N. difference of 
longitude 410 4, by, Middle Latitude. 


by" — Dreft * ſhip as fu wa 43* 3 0 S. + 75 N. W. 
ger difference of longitude 0 3 T uired the * 
ſhe ; is in, and her diſtance failed ? 4 1 "7 1 
Nor. This muſt be worked by Mercator's Sailing, thus; 
As tang. courſe 222 300: radius or 900: :- the difference obe 
gitude: do the wer. diff. of latitude 11 10 miles. Now, from the 
meridian parts of latitude left 3073, take the meridian diff. of lat. 
tude 1110, the remainder 1963, is the meridian parts of the latitai 
come to 314 8. Having the courſe and proper difference of Jab 
tude, the reſt is found by Caſe II. in Plane Sailing. 


4% Thd:thipis in ltinads 505 4 S.diftiner 029.4 W 
Aut. 7. A ſhip in the latitude 512 15“ N. and longitude 225 U 


ſails between the S. and W. until ſhe has made 564 miles of dept 
ture, and 786 miles of difference of longitude; e * 
courf e, diſtance, and latitude, and longitude in! po 


Nor. This muſt be worked by Middle Latitude Sailing, 7 
thus: 

As diff. of long. „780: radius :: the departure 564: co- ſine q 
middle latitude 44? , 1.44% 9 = 88* 18% the ſum lat. and 89* 1 
— 51 15* = lat. left 379 37 N. N the difference of latitud 
and departure, the courſe is found to be S. 30? 30, W. and tl 
diſtance 1021, miles. 

It may now be ſuppoſed that the Learner is capable of workinf 
any ſingle courſe, either by Middle Latitude or Mercator's Sailing 
we hall now proceed to Compound Courſes, commonly nei 
verſe Sailing, which may be worked by Middle Latitude and 
cator's Sailing; either by projection, calculation, Gunter's ſcale, 

inſpection. 

| How to ſolve compound courſes, or a traverſe, has already be Ve 

ſhewn in Plane Sailing; but it is neoeſſary alſo to ſhow, how pn 

per allowances for the longitude ſhould be introduced into ſud 

accounts, which is eaſily done by any of the following methods; 
1ſt, Complete the traverſe table to each courſe and diſtance as 

Plane Sailing, and find the whole difterence of latitude, a 

and latitude in. 

a2dly. With the whole diffexence of uutitücde and departure f 
the direct courſe and diſtance, | F 


* 


erenc' 

ind n 
ude; 

he ea 

erca 

t the 

Mer 


les ; 
be dire 
With 
atitude 
erſe T 


” * 
3 
3 : 


latitude left arid Uutude n find the complement 

2 of longitude by | Middle Latitude Salin lic . 
Or, with the courſe id meridional d ence 0 * ude; 

lifference of hogs itude b — cn $ Sailing. | 
Theſe methods are gener uſed in Worrng 4 A 5-woi 

ea; but thoſe that want a greater degree of atturety, may e 

he following methods, ec in wg high igh atitudes 


iy: With the 


vw By the ſeveral differences of f. N fund in f he... 

ble of difference of W a dere nd titudca cog 4 75 

ane, middle latitudes, and aw wh d u. of middle latitudes dene | 
omplement of middle latitude and correſpohdin gd 


he difference of longitude to each churſe and diſt 


on in the two additional columns marked difference 0 an fr ade, 

”* aſt and weſt, according tb the departure uſed ; up e eat aid 

” Tet columns, and their difference will be the w i 
"Wongitude, by Middle Latitude Sailing. 


ut if you work by Mercator's Selling; od hb meridional dif- 
erence of latitude” or each cgarſe and e; with each couiſe 
nd meridional difference of latitude; find the difference. c longi- 
ude; which ſet down as above directed, and the difference 155 een 
he eaſt and weſt columns will be the difference of n 

ercator's Sailing. By this method the ſhip's, place ma) 
t the end of each n and diſtance run, and pris een 0 | 
; Mercator 8 chart. 


7 


| EXAMPLE I. bi eee 


Suppoſe a ſhip from the Land's' End in latitude 50 G N. and 
ongitude 5 55 W. is bound to the iſland of St. Mary's in lati- 
ude 37 N. and longitude 259 6' W. but by reaſon of  eofitrary 
inds is obliged to ſteer the following courſes, i S. by W. 24 
ri E . N. 
K. 19, W. 21, Ta S. 41, 8.8. W. 5 and N. 36 
les ; and it be r — the latitude and longitude he is in, with 

he direct courſe and diſtance to her intended port! 91 

With the ſeveral courſes and diſtances, find their differences: of i 


erſe Table: 


5 | | TRAVERSE 


. x * 
/ 3 ; J 
rr ]⁰ §Ä˙?tF ee ,,,, 6 Ro = my 2 


atitude and departure, and ſet them n as in 1 the U Tra- 2 


"a $7.0 POP 
ee * 
a G72 
5 
F "SIM 
2 
N * 
TP 
— e 2 
* 
n 
of 


MERCATOR's, SAILING-" | 
Wala, TWAVERSE/ TABL L. 1 "3 


8 5 
qi 
+ 3 . 
J 12,2 oY: 


1 ö 5 4 FE # 4 — 7 * j 4 
4 eg 185 g 
| 5 33 1 A, : | 


41 EF WETTED © | 1,0 all £ 
4 925 36,0 i 5,0. 6141324 | 
36 rn nn on y—_ — 


89,4 206, 67,3 
4: £4 IP 89,4 | dum 
1 ONES 1 . Dif.lat. S. 116,6 — Mid 
It is. plain by the Traverſe Table, that the ſhip has mak 1100 * 


miles of bouthid and 5 3 miles of weſting. 1 + 
Now from lati tr left | 50? 6 Meridian Parts , x... £ ” 
Take diff. of lat. Noo” I 57 


Latitude in as 9N. Meridian parts | 3 305 
ee ©1499; | 
Sum latitudes 2)98 1s ot 
Middle latitude 5 \ 49 7 | Meridian difference 1 > | 
| As m 
| Whence to find the Difference of Longitude it will key Is to 
By Middle Latitude Sailing. By Mercator's Sailing. 0 iö 
As eo- ſine mid. lat, 49% 5* 9.81592 | As p. diff. of lat. 116, Le 
Is to the departure 55 1.74036 | Is to the departure 55 7-740 
So is radius go 10. 00000 So is e lat. 14 Hh 22520 
b c e . | | ; oy” To t: 
11.74036 | 3.90301 | 
9.8 1592 2.0671 He 
To diff. 3 84 = 1 24" 1.32444 'To dif, lon, 94,4 20 24 1.986 ws. 
Long. left $55 Long. left 5 . 
Long. in 7 19 by m. lat Long. in 7 19 by Mer. 
: | : 344 Ta 
| | 5 H in the 
de d 


MERCATOWS ' AH, Ks i | 


20 ee 
Taking the complement of middle Iatirade 41% a9 cur, 2nd 


the departure $5 in its column, the neareſt. is 55,1, 
1 4 in t + diſtance column, the Gifference of aging | 
Middle Latitude Sailing And. 

With the proper difference of latitude and departure, the 9 
found nearly 25 and diſtance 129 under the courſe; in the lati- 
tude column — for the mexidian difference of latitude f: „the 
neareſt is 180, 4, againſt which ſtands 84, 1 in the departure c amn, 
which is the. difference of longitude by Mercator 8 Sailing. 4 17 


To find the direct Courſe and Diſtance to St. 


Lat, of ſhip - * 489 9 N ; Merid.' pts. 3305 77: of ſhip; 7⁰ 100 W. 
Lat. St. Mary 1 37 N. Merid. pts. —.— | bn Cl has 6.W 


en onus. 


br. 11 9 20 ms. Diff. gr: 91 Diretlen 3 17 e 
1 Sum lat. F 2)85 9 | 55 2 l e 23 T a bannt. R * 
A Mu. / TTT AAP; BY GAR 15% EY 
— + | | : 913 ne 241747 
mm | ; By Middle Latitade FR 2 " WOE 105 
"oe As the diff. of lat. * Y 3 — 5 As co- fl. courſe 4 22 8 
Is to diff. of long. 1067 Is to prop r 6 2545 ; 
80 is co· ſi. mid. at. 2 34 5 3677 80 f as oF fps 90 | 10. 0000 
| ; , . 4 a 


ern TO 3 1 
. 1 1 wat 2.82 5643 SES 1 2 = A 2 N a IV p 


——— == on, 


——— —— 
To tang. courſe, 49 35 | 10. 06990 |* To the aft. * Wh 2-01 363 
. l "1 * | 


By Mercator's === £ | 3 | 
As merid. diff of lat. ta 2.95999 B 10 00000 
Is to radius oo 9 ; fn. 2:47 op. of lat. 669 "Ks 2:82543 
| So is diff. « Wes 1067 | e 0 ĩ e, 10. 18737 | 
| 14 . | | x [ ET. „ ant 2 
oh | TC 
4 | ——— — — 
ant To tang. courſe 405 29 20.68 7 To the cite 1030, *. 3.0125 4 


wn Hence the direct codrſe From: . ſkip to St. Ma s is 8. 4 35 
”y W. and diſtance 1032 miles, by Middle Latitude Sail; og 7 and 185 15 
20 W. and diſtarice 1080 fn miles, by Mereator's Pn he ſame 


may be found 
Me By INSPBCTION. 


5 Take 1 of the diff. of 1067, viz. 267 nearl n 
Ma the diſt. column vver the complement middle 470 ney, "nd in 


I þe 
f . 


* 
— 


the . column. ſtands 9 the departure. 
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Then look for, 4 267,2, and 4.of re. 195, 3, until thy 


\ 


are found ſtanding together in their reſpective columns, the near * 
are found over 49 and 509, viz. 195,5, 169,9, and 195,3 163, WI tud 
che diſtances correſponding to theſe are 259 and 255, their ſum lt 
514, half is 257, this multiplied by 4, gives 1028 miles. Hen BWW; 
the courſe is 8. 49% 40 W. diſt. 10a8 miles, by Mid. Lat. % Th 
Again, taking vc of the meridional difference, and xs of the ff, 
of Jongitude, viz. 91,2 and 106,7, the neareſt numbers to thek 121 
are 106, 4, 92,5, and 106, 5; 89, 4 ſtanding over 49 and 30 in La 
latitude columns, belonging to the above degrees; look for a; A 
the proper difference of latitude, viz. 66,9, the neareſt is SH 
and 66,8, the diſtances to theſe are 102 and 104, their ſum is 206 
half is 103, which being multiplied by 10, gives 1030 miles. 5 
Hence the courſe is S. 49 30 W. and diſtance 1030 miles, by Y 
Mercator's Sailing, the ſame as by calculation. Mong 
Here to have gone to geometrical ſtrictneſs, the difference of--- c 
longitude ſhould have been found to every courſe and diſtance Tur, Wl 2 59 
by Middle Latitude or Mercator's Sailing, which would haye 
given the ſhip's true place at the end of each courſe and diſtance, h 
but ſhall leave the doing of that to the Reader; and as all tu. * 
verſes are worked in the manner ſhown above, which is ſufficiently WW 3, t 
exact for a ſhip's run in 24 hours, I ſhall therefore only add a fey Ar 
queſtions for the Learner's exerciſe mee. our 
Suppoſe a ſhip from the latitude 689 38 N. and longitude Lailin 
40 E. is bound to the North Cape, in 71 107 N. and longitude An 


20 3“ E. ſails as in the following £0 ; required the latitude a hartu 
longitude ſhe is in, and her direct courſe and diſtance to the Cape ¶atit. 


th * N 


N r But 
| Courſes. D. 8 N. | 8. E. w. Lat. in * of Long. | hod | 
SO 1 Ht 3 * N EN : 95 7 exact 

|: > 23h + þ 68 38 - 77% 3 Th 
N. E. by N. | 63 | 52,4 | | 35,0 69 30 97, 2 ound 

I. N. N. E. | 56 | 51,7 | $154 70 49 | 64, 2 4 

North. | 30 | 30,0 71 19 „ 14 
N. W. by N. 25 | 20,8 13,9 71 40 441 nd 10 
N. N. W. W. 36 31,7 117, o] 72 12 | $5$9 iles; | 

E by E. 4039,22 ese $37 26,0 , f . 

„ Be „„ [35:3þ 35,33 | 72 5% 12% 5 
E. N. E. 65, 249 | 5,0 73 15 [20 7, |::: : 4 

„ r — — Sr 

f 3573 30, 51373 90 dy Me 
| : atitude 

1 * 

890 m 

And 

ailing, 
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In working 1 above, the difference of Wagkude 18 found by 
the courſe and meridional difference between each parallel of lati. 
tude ; or, it may be done by taking the 3 9 mile | 
latitude, and the departure ſor each courſe, _* © 5 
Now the lat. left, was 68d 38 N. Long. 8. 46. | 
The diff. of lat. 270 5. = 4 30 N. ne ee | 


Lit. M05." 73 14 Long If „ 2:4) 2034 E | 
Lat. of N. Cape © 7¹ 10 N of Caps 2⁰ 3E. 


The m. dif. lat. i bes . 2 4 124 ms. Dif. of long s 29 = 
329 miles. 


With the Westie üifkerence of latitude HUE and difference of 
longitude 329, the courſe between the ſhip and the Cape i is $..39” 17 

. diſtance 160 miles, by Mercator ; ; 9 395 3 E. 1 
159-7) by Mid. Lat. Sailing. 


7. HN N Ng T 1 N. 


With + of diff. of lat. 276, and of departure 219, viz. 92 nd 
73, the courſe made good is 389 30, "and diſtance 3 354 4 miles. 

And with & of meridional difference of latitude 849, and the 
ourſe 38* 30%, the difference of longitude is 676, by Mercator's 
datlin 
— with the cotuplement of middle latitude 19 and the de- - 
parture 219, the difference of longitude is 675 — by Middle 
Latitude Sailing differing from that above go: miles by Mercator 
and 39 miles b y Middle Latitude Sailing. 

But as ſhips never run ſuch diſtances in 24 hours, the firſt me- 
hod of finding the difference of longitude will be Ry 
xact for any day's run. | 

The bearing and diſtance to the North Cage may be either 
ound by Middle Latitude or Mercator, by. ine Aon, n will be | 
early as above. 

A ſhip from the Lizard in latitude 49? 57 N. 1 longi gituds 

14 W. is bound to Funchal in Madeira, in latitude 855 38 N 
ind longitude 195% 5' W. ſteers tHe following courſes, 8. S. W. 25 * 
les; W. 156, 8. E. by 8. 300, W. by N. 180, and S. 185 chiles; 
err the latitude and * 1 ſhe is in, and her direct courſe 

diſtance to the intended port 

By finding the difference f 8 for each courſe by calcu- 
tion, the ſhip is in latitude 1399-27” N. and longitude 115,87 W. 
dy Mercator? s Sailing; but by working by the whole difference of 
atitude and departure, the longitude will be 11 23 We nt | | 
The courſe from the hip to Funchal, is S. 33 15 W. diſtance 
ol miles, by Mercator” s Sailing. | 
a S. 33? 1 W. e — miles ol Mas Latitade 
al ng. N 


©. 


/ 


A chip e | 


2 


r 


. * A . 
„ Þ R 
E 


T o, 8. U 
20, and N. E. by N. 4% Aer Wel the dire r 


40 miles; What latitude and longitude is the in? "Ib —_ 


halves, quarters, or beg if required. 


— - 
* 

* 2 — pe... * 2 8 42 * — 

77 A ST x ens agrees ne 


eaſt and weſt. 9 


e latitude 38 14 N. and e e 25% 80 os wi uni 
Pr N courſes : diſtances, viz. N. E. by N. 2 E. x 


rh 5 

diſtance made goc , and the latitude and longitude the is in 

The courſe EN. * diſtance 8 miles, latitude in 49% N. 

ee in 25 28 2 

fe'a ip in latitude 67˙ 300 5 longitude go 46. al 

” Weng og = N. E. hm * N. N. E. 90, N. W. by N 
88, W. N. W. 72, W. 48, S. S. W 8 2 = 


By working by the whole Foronce of latitude an 
the ſhip is in latitude 68% 47 N. and longitude 11 
By finding the difference I longitude for, fe gw and 4 
ſhe is in longitude 11% 2.37 W. dy. Middle Latitude Sailix "and 
1143 W. by Mercator's Sailing. 8 
Having gone through the neceſfary problems in \ Mercator Sail 
we ſhall-now proceed to ſhew how the true chart, commonly calle 
Mercator's Chart, may be conſtructed either for the whole, df f 
part of the Terraqueous Globe. Ge - 


Iden a Chart 4 is ta commence Go. "the Equator, or if the Equatir a 


run through it. +." SR 


Hob 845 a ſcale of convenient length, * a ** to f. 
prefent the equator, and croſſing that at right angles, anothef 
repreſent the meridian of ſome known place, Nach as London, Par 
the Lizard, or any other place whoſe longitude is known 
upper end of which will reproſajir the north, and the done 
fouth. | be 
From the e n bo i in your compaſſes, wt with os I 
upon the meridian, ſet off that diſtance on both of it upon th 
equator, if the chart is to contain eaſt and weſt longitude 3 bu, 
if it is only to contain eaſt or weſt longitude, lay it off upon thi 
fide of the meridian the caſe requires: that is, if the longitude 
to be weſtward, lay it off on the left-hand ſide of the meridian; 
but if eaſterly, the right-hand ſide. 1 

Again, take 2 degrees or 120 mlles in vour dr paifhis and {ﬆ 
it off from the meridian, in the fame manner as before ; or, «with 
60, miles-in-the. compaſſes, turn over from the meridian, and thit 
will point out the degrees of longitude, which may be divided u 


Having ſet off as many Gree whine longitude as you Aber 
chart ſhould contain, through the laſt draw a line, (or linen 
parallel to the meridian, which will be the bounds hy wy 


Having divided the equator as PORN proceed to fer off "hh 
the two extreme meridians from the equator, the meridional 


ow - found in the table) belonging to each degree of 1 
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from the equaior, a E l n e 
In like manner proceed to ſet off as many degrees as ou intend | 
he chart ſhould contain; or, which will be the ſame thing, take 
e meridional difference of latitude between any two parallels, and 
et them off ſeverally from the leaſt latitude, |, > 
Lay a ruler on each of theſe diviſions,” and draw lines parallel to 
he equator, and they will be the parallel of latitude; each of 
yhich will be enlarged, towards the poles, in proportion as the 
jegrees of lang ½ ono birodgs ͤò' heb oth - 
Parallel to the meridian, draw lines through the points, exprel-- 
ing the degrees of longitude, to cut the parallels of latitude, which 
bound the chart north and ſouth. |. VV 
The parallels of latitude may alſo be diyided into halves, quarters, 
dr minutes, by taking the meridional parts for degrees and minutes, 
and ſetting them off as before.. „ 
Draw double lines on the borders of the chart, and mark out 
ke degrees of latitude and longitude; and, in ſome convenient 
place, draw the compaſs. In like manner may a chart be made 
hat ſhall contain any number of degrees and minutes required. 
hen the chart is not to commence from the equator, but is only 
o ſerve from a certain diſtance on the meridian, between; two pa- 
allels on the ſame fide of the equator, then the meridians are to be 
dan as before; and for the parallels of latitude you are to 
proceed thus: „ %% 
From the mexidional parts anſwering to each point of latitude 
n your chart, ſubtract the meridional parts anſwering to the leaſt 
atitude, and ſet off the difference ſeverally from the parallels of 
he leaſt Jatitude upon the two extreme meridians, and the lines 
oining theſe points of the meridian will repreſent the. ſeveral pa- 
allels upon the . yy „„ 
Let it be required to draw a chart that ſhall ſerve from the lati- 
itude of 14 degrees north, to 52 degrees north, and that ſhall 
ontain 1 degree eaſt, and 26 degrees of longitude weſt of the me- 
idian of London. — See the chart. e 
Draw a line to repreſent the meridian of London, from which 
et off 60 miles toward the right hand, for one degree of longitude, 
ind on the other ſide towards the left hand ſet off 26 * 8 
df weſt longitude, as before directed: through the two laſt points 
raw lines parallel to the meridian of London, and theſe will te 
he extreme meridians, or eaſt and weſt bounds, of your chart. 
Having drawn the two meridians on the lower edge of the 
Paper, draw a line perpendicular to the meridians, to repreſent the 
| Fo TS > | parallel 
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0! MERCATOR's' SAILING; EY 
parallel of 14 degrees  notth ; then, from the meridional wall An 
anſwering to 15 degrees 910, ſubtract the meridional" party ro 
compaſſes, and ſet it off from the parallel on both the mern rth. 

from you, and that will repreſent the parallel of 15 degrees, | 


Again, take the meridional parts of 15 degrees 910, fre 
meridional parts of 16 degrees 973; and ſet off the difference ig 
upon the meridians from the point repreſenting the parallel fy 
degrees, and that will repreſent the parallel of 16 degrees.” Jn 
like manner proceed to ſet off the parallels upon the meridians,” 
Or, if the meridional parts of 14 degrees be ſubtracted row 
meridional parts of __y ſucceeding parallel, and the 'diffeten 
be ſet off from the parallel of 14 degrees upon the meridians, fhel 
points will repreſent the ſeveri enlarged parallels of latitude; tit 
fame as before; and, if it be required that the meridians ſhould 
divided into degrees and meridians, the meridional parts fortuel 
muſt be taken from the table, and ſet off as aboye,* 
Having ſet off as many parallels as * intend the chart ſhoulf 
eontain, through each point draw papallels, or if you think dra 
ing lines through every degree will e your chart too much 
you may divide the borders only into ſingle degrees, &. aul 
draw lines through every 5 degrees of latitude a longitude,” 3 
gg re Ae e 5 e ee 
Take from the table of latitude and longitude of places, ti 
latitude and longitude of each particular place contained within 
the bounds of the chart, and lay a ruler over its latitude, and 
another crofling that over its longitude ; the point where thelt 
croſs will rar the propoſed place upon the chart. In lik 
manner may any plate be readily marked. Hence, the particula 
points of a ſea-coaſt may be laid down as above, and lines praperlf 
drawn from point to point, will form the out-lines of the a 
coaſts, iſlands, &c. to which may be annexed, the depths of wa 
ter, ſetting of currents, and whatever elſe may be thought con; 
venient for the chart to contain. / 
This map or chart is not to be conſidered as a juſt or fimilat 
repreſentation of the earth's ſurface, for in it the figures of au 
and countries are diſtorted near the poles. For, © © 
Suppoſe an iſland in the latitude 602 N. or S. where the breadtli 
of a degree of longitude is juſt half as large as a degree upon tht 
equator. Now as the degrees of latitude are enlarged in propor- 
tion as the degrees of longitude are expanded towards the poles, if 
is plain, that every point of that ifland or country, be laid 
' down in its proper latitude and longitude, will be repreſented 
twice as large as it really is. JON „„ 
Hence it follows, that as the degrees of latitude are ever} 
where increaſed like thoſe of longitude, it is plain the bearing 
between places will be the ſame on this chart as on the globe 
and the proportions between the latitude and longitude and nau- 
tical diſtances, will be the ſame upon this chart as upon ha 
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lows, that the rhumbs which fottn equal angles with the meri- 
ans will be ſtraight lines, which render this projection of the 


ö 


an any other. 
| M ſignifying the Nautical Meridian; and the other directly 


de, upon a Mercator's Chart. e „* 

Thoſe are equal parts, or degrees of longitude, to which the 
grees of the nautical meridian are fitted, by — them in 
eir true proportion; hence the limits or bounds of a or's 
hart by theſe lines are eaſily made, by transferring the diviſions 
rrreſponding to the degrees to be uſed, from the ſcale to the paper 
e chart is to be drawn upon: but as the degrees drawn by theſe 
es are too ſmall for the ſeaman's uſe, it is much better to uſe 4 
le of equal parts as before, and conſequently the degrees may 
made of any propoſed length. | ; | 


By the Latitude and Longitude in, to prick off the Ship on the Chart. 
RuLe. Lay the ruler acroſs the chart in the latitude your ſhip- 


longitude, for the longitude your ſhip is in by your reckoning, 
d ſetting one foot of your compaſſes in that longitude, take the 
areſt diſtance to ſome north and ſouth line, and from where that 
e croſſes the edge of the ruler that lies in the given latitude; 
7 off that ſame diſtance along the edge of the ruler to the right 
nd, if the longitude you are in was to the right hand of the 
rth and ſouth line, or to the left hand, if it was to the left hand; 


en the longitude marked on the chart, and your reckoning of 
gitude in, are both counted from the ſame meridian. There- 
e, for a general rule, take the following, viz. > 
the Latitude in and Longitude made, to prick off the Ship's Place. 
RULE. Set one foot of your compaſſes in the place you take 
r departure from, and take the neareſt diſtance to ſome north 
ſouth line, and from where that line falls upon the equator, or 
> line marked with the degrees of longitude, ſet off that diſ- 
ce the ſame way the place lies from it; that is, to the right 
d, if the place ſees to the right hand of the north and ſouth 
„ Or to the left hand, if it lies to the weſt; and make a mark 
th a black lead pencil; this mark will ſerve to prick off by, till 
come to take a new departure; and then rub it out, and make 
ew one as before. - | | | AED 
hen lay a ruler acroſs the chart in the latitude you are in, and 
ing ſo many degrees in your compaſſes from the line of longi- 
©, as your longitude made comes to, ſet them off from your 
« lead mark along the edge of the ruler to the eaſtward; if the 
A pO * longitude 


rth's ſurface much more eaſy and proper for the mariner's uſe. 
Gunter's Scales have drawn upon them 2 lines; one markec 
der it marked E P, lignifying Equal Parts, or degrees of longi- _ 


ercator's_ 


in, then look upon the equator, or line marked with the degrees 


ere this falls will be the place of the ſhip : but this will only do 


* 


x22 "MERCATOR'S SATLING:; 


| longitude made be eaſt, or the weſtward if it be welt ; Juba th 
falls will be the longitude the ſhip is in by the chart; from-whid 
take the neareſt diſtance to ſome north and ſouth line, aud fr 


where that line, '&c. as in the firſt caſe. 


wy 


1 o 


of any place from the ſhip ; and firſt, 


| To find how any Place bears from the Ships 3 a f 
Rur E. Lay a ruler from the place of the ſhip to the plage 
would know the bearing of; then ſet one foot- of your compalſei 


the centre of ſome compaſs near the ruler, and take the.n 


diſtance to the edge of the ruler ; then run one foot of your ca 
paſſes along by the edge of the ruler, and-obſerving what point 
the other comes neareſt to, which will be the beary 


the compals 


required. 


' 8 8 + | | { Hed 
If the place be in the ſame longitude that the ſhip is in; that 


if it bears due north or ſouth, then the difference of latitadel 


tween them turned into miles or leagues, will be the diſtance. 


| | CA $4: 1: Gs 
If the place be in the ſame latitude the ſhip is in; that is, if 
bears due eaſt or due weſt, then take half the diſtance hetweenl 
ſhip and the place in your compaſſes; and ſetting one foot on | 
line marked with the een of latitude, in the latitude the ſhy 
in, ſee what latitudes the other foot will reach to, both aboyel 
below it; the difference between theſe two latitudes will be the dilta 
required. 5 . ä 
Em, CASE Th _ * 2"; 
Ihen they are neither in the ſame Latitude nor in the ſame Loi 
| 2 with the Ship. 40 


RLE. Take the difference of latitude between both places 
our compaſſes from the equator, or graduated parallel; and 
ing a ruler over both places, put one foot on the ſhip's place, 
flide your compaſſes along the edge of the ruler (holding both p- 
parallel to the meridian) until the other cuts the parallel of Jatit 
paſſing through the place, (or E. and W. line cut by the ruler) 
then ſtay the compaſſes. Take the diſtance between where 
point reſted by the edge of the ruler and the place (or where! 
ruler croſſed the aforeſaid eaſt and weſt line) in your compali 
and apply it.to the equator, or graduated the, and that! 
give their diſtance in degrees, which may be turned into mil 
| leagues; and in the ſame manner as you find the bearing and! 


The ſhip's place on the chart being found, as before tam 64 
remains in the next to ſhnew how to find the bearing and dillang 
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To find the Diſtance of any Place from the bib. 


tan 
ing 
bet 
plie 
par: 
befe 
of « 
plac 

C 
be e 

> + 
foot 
on t 
both 
acco 
paſſe 
poin! 
degre 
tance 


SS, W 
and the 


| MERCATOR'S, SAILING. - = 
w tance between the ſhip and any place, you may alſo find the bear- 
ing and dittance of one place from another; or if the diſtance 


between the ſhip. and place be taken in your compaſles, and ap- _ 
plied to the ſide of the chart, or graduated meridian, nearly in the 

parallels of the ſhip and place, will give the diſtance in degrees as 

before ; and for this purpoſe there are generally marked on the ſides 

of charts ſcales of en by which the diſtance between the 

places may be readily found. | 


: Or the diſtance between two places upon a Mercator's chart may 

d be cafity found,” has #7 eee eee Dog0ns of Can FI Þ 
Mes; Take half the diftance between any two places, and with one 
en foot of the compaſſes in the middle parallel, extend both ways up- 
on the graduated meridian; count the number of degrees between 
de voth points which will be your diftance, either in leagues or miles 
car according as the ſcale is divided; or take the diſtance in your com- 


paſſes, and ſet one foot as much above the one place as the other 
point is below the other place, on the meridian, the number of 
degrees between the points of the compaſſes will be the dif- 
Required the Bearing and Diſtance between Cape St. Vincent and 
Lay a ruler over both places, and take their difference of lati- 
een tude 8* 30 from the. equator or graduated parallel, in your com- 

on paſſes; and flide one foot along the edge of the ruler from Tene- 


du rick, holding the other point in the direction of the line CB, until 
ove rhe other point juſt touches the eaſt and weſt line, (A B) paſſing 


a chrough St. Vincent, as at B, from C where the foot of the com- 


- paſſes reſted, by the edge of the ruler, and St. Vincent being mea- 

$6; ſured, and applied to the graduated parallel, gives 10 2-third de- 
rees, or 640 miles eAre® ang „ 85 „ 
,ongi Again, take the neareſt diſtance between the centre of the com- 

13 paſs in your compaſſes, and ſliding them along the edge of the ruler 
men i-s 2 directed, you will find the courſe to be 8. W. by S. I W. 

* nearly. 2 gab high TIRES tes | 

wn Hence the direct courſe between Cape St. Vincent and Teneriff 


th polls > W. by S. 4 W. diſtance 640 miles, or 213 1-third leagues ; 
lachend the ſame with other places. | 1 35 8 
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THE earth is endued with a 2 e 1 = 
A Whereby all its parts are ſtrictly united together ; and 
bodies Os. looſe upon it, cloſely adhere to its. urfsce, tending as 
irectly towards its centre. Hence it is, that ſhips are able 1g oY 
fail with the fame facility every where (void of | impediments) 155 
upon the ſurface of the ſea, quite round the terraqueous globe; WW . 
and that is (as to ſenſe) there is go fuch thing as an upper or lower 7 
art of the earth; for let the inhabitant be in What part ſoeye, 1nd 
e will chere grayiate towards the earth's centre, and imagite hn t 
ſelf to be on the higheſt point of its ſurface; from whence he vil on 
obſerve the heavens like a large vault over his head, and his an. 12 1 
fipodes he will imagine to be directly under him, as they will all hi. 
theirs, for the like reaſon. According to this law of gravity, if th Ia 
earth were at reſt (and not acted upon by any other power) u I 
its parts looſe, or its ſurface all over covered with a deep fluid 1 
would naturally form itſelf into a true ſphere or globe. . Roy 
_ Notwithſtanding this power of attraction, yet the ſun, whole . 
rays upon the earth cauſe vapours or fumes to be continua Ar i 
Mag from it, which, muſt partake of the quality of thoſe pa — 
— whence they are evaporated; a collection of which form 8 
hat we call our air or atmoſphere, ſurrounding: the earth, anf u 
extending ſome miles above its ſur ace, and is liable to be put in <P 
motion by various cauſes. Hence, air is a fine elaſtic fluid, andit ug 
found capable of being compreſſed, or condenſed by cold, and ex- this i 
panied. or rare ed by ea. et 0 
Conſequently, an alteration of heat or cold happening in any hen 
part of the atmoſphere, the airin that part will be either condenſe 5 
or rarefied, and the neighbouring parts will thereby be put inn leagu 
motion, through the endeavour which the air by its elaſticity 0 ha 
ſpringineſs always makes to reſtore itſelf to its former ſtate, at N. F 
come to an equilibrium. e eee 1 Th 
Wind is a . — or current of air, which generally blows from they 
one part of the horizon to its oppoſite. 1 85 3 IM 
The following obſervations have been made on it particularly 3 
by Dr. Halley, which are not unworthy the ſeaman's notice: Tü. 
Between 30 degrees north latitude, and 30 ſouth latitude, 1 
there is a conſtant eaſt wind throughout the year, blowing 8 . 


the Atlantic and Pacific, oceans, and this is called the Trade 
Windes. el e ei x a 
For as the ſun, in moving from eaſt to weſt, heats the air more 
immediately under him, and thereby expands it; the air to the eaſt- 
ward is conſtantly ruſhing towards the welt to reſtore the equili- 
brium or natural ſtate of = atmoſphere, which occaſions a perpe- 
tual eaſt wind ja-thoſe.limss. 1 i 7 fine 5 

The trade winds, near theſe northern limits, blow between the - 
north and eaſt; and, near the ſouthern limits, they blow between 


the ſouth and eaſt, _ 


For as the air is expanded by the heat of the ſun near the equator, 
therefore the air from the northward and ſouthward will both tend 
toward the equator to reſtore the equilibrium: now theſe motions 
from the north and ſouth, joined with the foregoing eaſterly mo- 
tion, will produce the motions obſerved near thoſe limits, between 
the north and eaſt, and between the ſouth and weſt; „ 

Theſe winds, if the whole ſurface of the globe were ſea, would 
undoubtedly blow quite round it, as they are found to do in the 
Atlantic and Ethiopic oceans; but ſeeing ſuch great continents 
interpoſe and break the continuity of the ocean, regard muſt be 
had to the nature of ſoils, and the poſition of high mountains, 
which are the principal cauſes of the variety of winds differing 
from the former general one. A2 N OR 

In ſome parts of the Indian ocean there are periodical winds, 
which are called Monſoons; that is, ſuch as blow halt the year one 
way, and the other half year the contrary way. 1 | 

For air that is cool and denſe will force the warm and rarefied 
air into a continual fiream upwards, where it muſt ſpread itſelf to 
preſerve the equilibrium; ſo that the upper courſe or current of 


a the air ſhall be contrary to the under current; for the upper air 
+ in WW "ut move from thoſe parts where the greateſt heat is, and ſo by 
mw of kind of circulation: the N. E. trade wind below will be attended 


with a S. W. above, and a S. E. below with a N. W. above: And 
this is confirmed by the experience of ſeamen, who, as ſoon as they 
get out of the trade winds, immediately find a wind blawing from 
the oppoſite quarter. = git | 1 

In the Atlantic ocean, near the coaſts of Africa, at about 100 
leagues from ſhore between the latitudes of 289 and 10 north, 
2 conſtantly. meet with a freſh gale of wind blowing from the 


* Thoſe bound to the Caribbee Iſlands acroſs the Atlantic, find, as 
they approach the American ſide, that the ſaid N. E. wind be- 
acl comes eaſterly, or ſeldom blows more than a point from the eaſt 
either to the northward or ſouthward. - | 
ade T heſe trade winds. on the American fide are extended to 30% 
. n W537 > or even to 329 of north latitude ; which is about 40 farther 
the ban what they extend to on the African fide-; alſo to the _ 
| | | | war 
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ward of the equator, the trade winds extent 5 or 4 degrees farthe! 
towards the coaſt of Brazil on the American de, chan they done eh 
the cape of Good Hope on the African ſide. —_ 
Between the latitudes of 4 8 94 # north, "ad 4 fouth} O% ah 
wind always blows between the ſouth and eaſt : On- the Afvica bel 
ſide the winds are neareſt the ſouth, and, on the American d bo 
neareſt the eaſt. In theſe ſeas Dr. "Halley obſerved, that when as 
the wind was eaſtward, the weather was gloomy, dark, and rain 41 
with hard gates of wind; hut when the wind veered to the ſouth: | 
ward, the weather generally became ſerene, with gent ie the 
next to a calm. wh 
: Theſe winds are ſomewhat changed by the ſeaſons of the yea 1 
for when the ſun is far northward, the Brazil S. E. wind gets h Gi 
the ſouth, and the N. E. wind to the eaft ; and when the funk | 
far ſouth, the S. E. wind gets to the eaſt, and the N. E. wind on 


this fide of the equator veers more to the north £ her 
Along the coaſt of Guinea, from Sierra 1 to the iſland a for 
St. Thomas under the equator, which is above 500 leagues, the ſouth. 8 


erly and S. W. winds blow perpetually ; for the S. E. trade wind col 
having paſſed the equator, and approaching the Guinea coaſt, within the 
80 or 100 leagues, inclines towards the ſhore, and becomes 8. F. E. car 
then ſouth, and by degrees, as it comes near the land, it yen anc 
about to 8, ö. W. and within the land it is S. W. and ſometine iſla 
W. S. W. This track is troubled with frequent calms, and violent to 1 
ſudden guſts of wind, called Tornadoes, blowing from all points to 
the horizon, | 
The reaſon of the wind ſetting in weſt on the coaſt of Guinea | 
is, in all probability, owing to the nature of the coaſt, which'being 
greatly heated Wh the ſan, rarefies the air exceedingly, and conſe- 
vently the cool air, from off the ſea, will Keep ruſhing. in to reien 
che equilibrium. 
Between the 4th and 1oth degrees of end latitude, and benen 
the longitude of Cape Verd and the eaſtermoſt of the Cape Vel 
iflands there is a track of fea which ſeems to be condemned to 
petual calms, attended with terrible thunder and lightnings, and and 
frequent rains, that this part of the fea is called The Rains. 
in failing theſe 6 degrees have been lometimes detained whole mon 
as it is reported. 

The cauſe of this ſeems to * that the weſterly winds ſetting in 
on this coaſt, and meeting the general eaſterly winds in this track, 
balance each other, and fo cauſe the calms and the vapours ; cattiel 
thither by each wind, meeting and condenſ ng, occaſion the almok 
conſtant rains. 

The laſt three obſervations ſhew the W of the two follow: 
which mariners experience in failing from Europe to India, and 
in the Guinea trade. The difficulty which 4 in going to the 
fouthw ard, eſpecially in the months of July. and Auguſt, * in 
pang 


in with the Brazilian coaſt, or ſhoals; and if they 


or WINDS. - © „ - BAK 


paſſing. between the coaſts of Guinea and Brazil, not witliſtanding 
the width of this ſea is more than 500 leagues: This happens be- 
cauſe the S. E. winds at that time of the year commonly extend 
ſome degrees * the ordinary limits of 4% N. latitude; and 
beſides, coming ſo much ſoutherly, as to be ſometimes ſouth, ſome- 
times / a point or two to the weſt; it then only remains to ply to 


windward. And if on the one ſide they ſteer W. 8. W. they get 


a wind more and more eaſterly ; but then there is danger of. fallin 
— E. S. E. 
they fall into the 3 of the coaſt of Guinea, from 
whence they cannot depart without running eaſterly as far as the 
iſland of St. Thomas, and this is the conſtant practice of all the 
Guinea ſhips. ) OTIS | | | : 
All ſhips departing from Guinea for Europe, their direct courſe 
is northward ; but on this courie they cannot go, becauſe the coaſt 
bending nearly eaſt and weſt, the land is to the northward ; there- 
fore as the winds on this coaſt are generally between the S. and W. 
S. W. they are obliged to ſteer S. S. F. or S. and with theſe 
courſes they run off the ſhore; but in ſo doing they always find 
the wind more and more contrary, ſo that when near the ſhore they 
can lie ſouth ; at a great diſtance they can make no better than 8. E. 
and afterwards E. S. E. with which courſes they generally fetch the 
iſland of St. Thomas, and Cape Lopez, where finding the winds 
to the eaſtward of the ſouth, they ſail weſterly with it, till coming 
to the latitude of four degrees ſouth, where they find the S. E. wind 
blowing perpetually. | Pp e b 
On account of theſe general winds all thoſe that uſe the Weſt In- 
dia trade, even thoſe bound to Virginia, reckon it their beſt courſe 
to get as ſoon as they can to the ſouthward, that ſo they may be 
certain of a fair and freſh gale to run before it to the weſtward ; and 
for the ſame reaſon thoſe homeward bound from America endeavour 
to gain the latitude of 309%, where they firſt find the wind begin 
to be variable, though the moſt ordinary winds in the North At- 
lantic ocean come between the ſouth and weſt. / * e 
Between the ſouthern lats. of 10 and 30? in the Indian ocean, 
the general trade wind about S. E. by S. is found to blow all the 
year round in the ſame manner as in the like lats. in the Ethiopic 
ocean, and during the ſix months, from May to December, theſe 
winds reach to within 29 of the equator; but during the other ſix 


* 


months, from November to June, a N. W. wind blows in the track 


lying between the 3d and toth degrees of ſouthern lat. in the me- 
ridian of the north end of Madagaſcar; and between the ad and 
12th degrees of ſouth lat. near the long. of Sumatra and Java. 5 
In the track between Sumatra and the African coaſt, and from 
36 of S. lat. quite northward to the Afiatic coaſts, including the 
Arabian fea and the gulf of Bengal, the monſoons blow from Sep- 
tember to April on the N. E. and from March to October F. 7 


* 


ff 


S. W. In the former half year, the wind is more 
tle, and the weather clearer than in the latter fix months: and d 
wind is more ſtrong and ſteady in the Arabian fea than in the oo 
of Bengal. | 
Between the iſland of Madagaſcar and the coaſt of Aftic! and 
thence northward as far as the equator, there is a track wherein, 
from April to October, there is a conſtant freſh S. S. W wind. 
which, to the northward, changes into the W. S. W. wind blowing 
at that time in the Arabian ſe. 
I To the eaſtward of Sumatra and Malzces, on the north of the 
equator, and along the coaſts of Cambodia and China quite through 
the Philippines as far as Japan, the monſoons blow northerly and 
ſoutherly; the northern ſetting in about October or Novembes, and 


4 nim 
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the ſouthern about May. Theſe winds are not quite ſo certain rr t 
thoſe in the Arabian ſea. | o be 

Between Sumatra and Java to the weſt and New Guinea to/th he 1 
eaſt, the ſame northerly and ſoutherly winds are obſerved ; but the ter 
firſt half year the monſoons incline to the N. W. and the latter to ood: 
the S. E. Theſe winds begin a month or ſix weeks after thoſe | in af 
the Chineſe ſeas ſet in, und are quite as variable. = |; 

Theſe contrary winds do not ſhift from one point to its open 5 


all at once; in ſome places the time of the change is attended with 
calms, in others by variable winds; and it often happens on the 
ſhores of Coromandel and China, towards the end of the moonſoon; 
that there are moſt. violent ſtorms, greatly reſembling the hui: 
canes in the Weſt Indies, wherein the wind is ſo vaſtly ſtrong, that 
hardly any thing can reſiſt its force. | | 

Al navigation in the Indian ocean muſt neceſſarily be regulated 
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ay 
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by theſe winds; for if mariners ſhould delay their voyages till the uſt. 
contrary monſoon begins, they muſt either ſail back, or go into har: why 
bour, and wait for the changing of the trade winds. wy 

Vapours riſing from the * and by the wind carried over lo 7005 
lands to the ridges of mountains, and compelled to mount up with Wi To 
the ſtream of the air to the tops, where the water preſently pre- raed 
cipitates gleeting down by the chinks and cliffs of the ſtones, and Wi Re 
part of the water entering into the caverns of hills, and gathering ry | 
into baſons, which being once filled begin to run over, and form = 
ſubterraneous paſſages through the earth, breaking out in ſprings Þy any 
the ſides of hills; ſeveral of thoſe meeting toget ter form rivulets; "en 
ſeveral of theſe vivulers meeting together make a river. This, to- len | 
gether with-what is incorporated into vegetables, renders it impoſ⸗ =. F v4 
fible for all the water evaporated from the ſea to return to it again. _ i 

Hence the evaporations ariſing from the Mediterranean are ſuch, = 
that notwithſtanding there are ꝙ capital rivers, which empty them. — 
ſelves into it, beſides ſmaller ones, there is a conſtant current run- . : 
ning through the Straits of Gibraltar from the Atlantic ocean, t ie 5 


make up the deficiency. R. Mead, M. D. and F. R. 8. ie 
15 


or . 129 


l. That ſome diſeaſes are properly the effects of the influence of the 
heavenly bodies. 2. That the moſt windy ſeaſons of the year are 


about the vernal and autumnal equinoxes. 3. All the changes we 

have enumerated in the atmoſphere. do fall out at the ſame times 

when thoſe happen in the ocean, and, as both the waters of the 
ein ea and the air of our earth or fluids, are ſubjeR ina Mera won 
nd to the ſame laws of motion, fo that natural effects of the ſame kind 


are owing to the ſame cauſes. 4. The alteration made by the ſun 
and moon in the atmoſphere muſt thereby have influence on the 
animal body. 5. The elaſticity of the air is of great moment, and 
tis reciprocally as the preſſure, ſo that the incumbent weight be- 
ng diminiſhed by the attraction, the air underneath will be much 
expanded; theſe, and ſuch like cauſes, will make the tides in the 
air to be much greater than thoſe of the ocean; and there is no doubt 
o be made, but that the ſame infinite wife Being, who contrived _ 
he flux and reflux of the. ſeas, to ſecure that vaſt collection of 
vaters from, ſtagnation and corruption, has ordered this ebb and 


r to Wood of the air of our atmoſphere with the like good devon that is, 
o preſerve it ſweet, and a briſk temper. of this fluid fo neceſſary 
o life, by a continual circulation. 6. Two contrary winds blow- 
fie Ing towards the ſame place, may accumulate the air there, ſo as 
i o increaſe the height and the weight of the incumbent cylinder; 


n like manner the direction of two winds may be ſuch, as meeting 
t certain angles, may keep the gravity of the air in a middle ſtate ; 
ut if the wind blow different ways from the ſame place (which 
iy be occaſioned by thunder and lightning) the height and 
reight of the air may be much decreaſed. 7. lhe changes in our 
tmoſphere at high water, new and full moon, the equinoxes, &c. 
uſt occaſion alterations in all animal bodies, for all living crea- 
ures require air of a determined gravity to perform reſpiration 
alily ; for it is by its weight that this fluid inſinuates itſelf into the 
avity of the breaſt and lungs: By a flow circulation the ſecretion 


on = the ſpirits is diminiſhed ; and, by the want of the force of elaſ- 
EY ity and gravity, the Juices begin to ferment, change the union 
wg di their parts, break their canals, and diſeaſes follow. | 


Beſides the above. cauſes, the atmoſphere may be put in motion 
y the elaſtic vapours forced from the bowels of the earth by ſub 
erraneous heats, and condenſed by whatever cauſes in the atmoſ- 
here, A mixture of effluvia of different qualities in the air may, 
y rarefaCtion, fermentation, &c. produce winds and other effects 
ke thoſe reſulting from the-combination of ſome chymical liquors ; 
nd that ſuch things happen, we are aſſured from the nature of 
hunder, lightning, and meteors. From the eruptions of vol- 
anocs and earthquakes in diſtant places, wind may be propagated 
o remoter countries. The divided or united forces of the other 
lanets and of the comets, may variouſly diſturb the influence f 
be ſun and moon, &c. We know that there happen violent 

| | © tempeſts 


130 : : . TIDES. 5 "I 
tempeſts in the upper regions of the air, when we below enjoy; 


calm, and how many ridges of mountains there are on out glah 
which interrupt and check the propagation of the winds, ſo that i 
is no wonder that the phenomena we have aſcribed to the action q 


the ſun and moon are not always conſtant and uniform, and tha 8 
every effect does not hereupon follow: which, were there, no et law 
powers in nature able to alter the influence of, this might in aver Wi: i 
* and uniform manner be expected from it. the 
That the rarefied air aſcends is ſufficiently demonſtrated by mos 
aeroſtatic globe, or air balloon, lately invented; this is a gl dun. 
made of ſilk, or other light ſtuff, made air tight with gum ; Wine 
being filled with inflammable, or rarefied air, will, when let ef pror 
aſcend until it comes to that part of the atmoſphere that is neathjy a ttra 
light as the air within it, where it will continue ſome time. diſta 
Some of theſe globes have been made fo large as to carry up me les, 
with them, as have frequently been ſeen in Britain, France, anl A 
other parts. 0 be 
Nor. The ſwiftneſs of wind in a great ſtorm is not more nme 
50 or 60 miles in an hour, and a common briſk gale is about uch 
miles an hour. „ | oY a free 
| all i 
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& TIDE is that motion of the water in the ſeas and rivers, ic f 
which they regularly riſe and fall: the general cauſe of dual 

was diſcoyered hy Sir Is AA NEWTON, and is deduced from the foſ-"trac 
lowing conſiderations :—Daily experience ſhews, that all bodiiſ"!t 0 
when thrown upwards from the earth, fall down to its ſurface other 
perpendicular lines; and as lines perpendicular to the furface of an! un. 
ſphere tend towards its centre, the lines, along which all heavy” te 
bodies fall, muſt be directed towards the earth's centre. —— 
As bodies appear to fall by their weight, or gravity ; the law, N in dhe 
which they deſcend, is called the law of gravitation: and as a n being 
net or loadſtone, will draw ſmall portions of iron or ſteel, and War 
piece of glaſs, amber, or ſealing-wax, when warmed by rubbinggy”®** 
will draw ſmall bits of paper and other light ſubſtances, the la earth. 
by which ſuch bodies fly to thoſe which draw them, is called m Sa 


hw of attraction. Hence it is not improper to ſay, that boar 
Ee, «5% | | Whel 
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when falling by their gravity towards the earth, are atrracted by 
the earth; and therefore, the words gravitation and attraction may, 
reſpecting the earth, be uſed indifferently, as by them is only meant 
hat power, or law, by which all bodies tend towards its centre. 
Sir Is a ac diſcovered, by a great number of obſervations, that this 
lay of gravitation or attraCtion was univerſally diffuſed throughout 
the ſolar ſyſtem ; and that the regular motions, obſerved among 
the heavenly bodies, were governed by it; ſo that the earth and 
moon attract each other, and both of them are attracted by the 
ſun. He alſo diſcovered, that the force of attraction, mutually 
exerted by theſe bodies, was leſſened as the diſtance increaſed, in 
proportion to the ſquares of thoſe diſtances ; that is, the power of 
attraction, at double the diſtance, was four times leſs ; at triple the 
diſtance, nine times leſs; at quadruple the diſtance, ſixteen times 
eſs, and fo on. 1 ; Ot 
As the earth is attracted by the ſun and moon, it follows, that all 
he parts of the earth will not gravitate towards its centre in the 
ſame manner as they would do, if thoſe parts were not affected by 
ſuch attractions. And it is evident, that were the earth entirely 
free from ſuch actions of the ſun and moon, the ocean, being on 
all ſides equally inclined towards its centre by the force of gravity, 
would continue in a perfect ſtagnant ſtate, without ever ebbing or 
flowing. But, as the caſe is otherwiſe, the water in the ocean 
muſt needs riſe higher in thoſe places where the ſun and moon di- 
iniſh its gravity, or where they have the greateſt attraction. 
As the force of gravity muſt be diminiſhed moſt, in thoſe parts of 
heearth to which the moon is neareſt, or in the zenith, becauſe her 
attraction will there be moſt powerful; therefore the waters, in ſuch 
places, will riſe higher, and it will in them be full ſea or high- 
water The parts of the earth directly under the moon, and alſo 
hoſe in her nadir, viz. ſuch places as are diametrically oppoſite 
o thoſe where the moon is in the zenith, will have high-water at 
the ſame time. For either half of the earth would gravitate 
qually towards the other half, were they free from all external 
attraction. But, by the action of the moon, the gravitation of one 
half of the earth towards its centre is diminiſhed, and that of the 
other increaſed. In the half-earth next the moon, the parts dire&- 
y under her heing moſt attracted, and conſequently their gravita- 
ion towards the earth's centre moſt diminiſhed, the waters in theſe 
parts muſt be higher than in any other part of this half-earth. And 
in the half-earth, fartheſt from the moon, the parts in the nadir - 
being leſs attracted by her than thoſe which are nearer, gravitate leſs 
towards the earth's centre, and conſequently, the waters in thoſe 
par - muſt be higher than they are in any other part of this half- 
earth, 5 | 
Thoſe parts of the earth, where the moon appears in the horizon, 
or is 90 degrees diſtant from the zenith and nadir, will have their 
R 3 | | loweſt 
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loweſt waters. For as the waters in the zenith and nadir nien 
the ſame time, the adjacent waters will preſs towards thoſe place) 
to reſtore the equilibrium; and, to ſupply the places 'af-thels 
others will move the ſame way, and ſo on to go? diſtant fromthe 
ſaid zenith and nadir: conſequently, the waters, in thoſe place 
where the moon appears in the horizon, will have moſt liberty 


deſcend towards the centre; and therefore they will, in ſuch places \ 
be the loweſt. Hence it plainly follows, that the ocean if it eq eart 
vered the ſurface of the earth, would put on a ſpheroidal, or egg ſtar 
| Lke figure; in which the longeſt diameter would paſs chrägg the 
place where the moon is vertical; and the ſhorteſt where ſhe is f ſpri 
the horizon, And as the moon apparently ſhifts her poſition ſron abo 
eaſt to welt in going xound the earth every day, the long diamtte of t. 
of the ſpheroid. following that motion, would occaſion. the tw diar 
floods and ebbs in about every 25 hours, which is about the lengih il the 
of a lunar day, or the time ſpent between the moon's leaving tle Wl diur 
meridian of any place, and her coming to it again. Hence, the a gr. 
greater the moon's meridian altitude is at any place, the greater vil lel t 
thoſe tides be which happen when ſhe is above the horizon; and t forc 
greater her meridian depreſſion is, the greater will thoſe tides & 7 
which happen when ſhe is below the horizon. The ſummer day, nam 
and the winter night tides, have a tendency to be higheſt ; beeaul ever 
the ſun's ſummer elevation, and his winter depreſſion are greatelt: heig 
this is more eſpecially to be obſerved when the moon has north de ever 
clination in ſummer, and ſouth declination in winter. 0 abou 
The time of high water is not preciſely at the time of the moons is, t 
coming to the meridian, but about an hour after. For the moon int 
continues to act with ſome force after ſhe has paſt the meridian, ing! 
by that means adds to the libratory, or waving motion, which the Wi tanc: 
put the water into whilſt ſhe was on the meridian ; in the ſame when 
manner as a {mall force applied upwards to a ball, already raiſed to b< in 
ſome height, will raife it {till higher. The tides are greater th mon 
ordinary twice every month; that is, about the times of new parti 
full moon: they are called ſpring-tides. At theſe times the fun will 
and moon concur to draw in the ang right line; and therefore the her 
ſea muſt, under ſuch joint influence, be more elevated than at other ¶ tides. 
times. During the time of their conjunction, or whilſt they are . dn 
the ſame ſide of the earth, they both conſpire to raiſe the water in little 
the zenith, and conſequently in the nadir : and when the ſun and Halwa; 
moon are in oppoſition, that is, when the earth is between them, very 


whilſt one makes high-water in the zenith and nadir, the other dos moor 
the ſame in the nadir and zenith. The tides are leſs than ordinary owa. 
twice every month; that is, about the times of the firſt and lll poles 
quarters of the moon; theſe are called neap-tides : becauſe in th withi 
quarters of the moon, the ſun raiſes the water where the moon de: parts. 
preſſes it, and depreſſes where the moon raiſes the water; ſo'thatthe 
tides are then cauſed only by the difference of their actions. Hemp 3 Kool 
| NECERal] 
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neceſſary to obſerve, that the ſpring-tides happen not exactly at che 
new — full moons, but generally three days after, when the at- 
tracting powers of the ſun and moon have conſpired for à con- 
ſiderable time» In like manner the neap tides happen about 
three days after the quarters, when the moon's attractiom has 
een leſſened by that of the ſun for ſeveral days togetge. 
When the moon is in her perigæum, or neareit approach to the 
earth, the tides riſe higher than they do, under the fame circum- 
ſtances, at other times; for, according to the laws of gravitation, 
the moon mult attract moſt, when the is neareſt the earth. The 
ſpring-tides are greater about the time of the equinoxes, that is, 
about the latter end of March and September, than at other times 
of the year; and the neap tides are then leſs: becauſe the longer 
diameter of the ſpheroid, or the two oppoſite floods, being then in 
the earth's equator, will deſcribe a great circle of the earth; by the 
diurnal rotation of which, thoſe floods will move ſwifter, deſcribing 
a great circle in the ſame time they uſed to deſcribe a leſs one, paral- 
el to the equator ; and conſequently, the waters being thrown more 
forcibly _ the ſhores,” muſt cauſe them to riſe higher. 5 
The following obſervations have been made on the riſe of the tides; 
namely, the morning-tides generally differ in their riſe from the 
evening-tides. The new and full-moon ſpring tides riſe to different 
heights. In winter the morning-tides are higheſt. In ſummer the 
evening-tides are higheſt. Thus it appears, that, after a period of 
about 11x months, the order of the higheſt tides are inverted ; that 
is, the riſe of the morning and evening-tides will change places, the 
winter morning high-tides becoming the fame as the ſummer even- 
ing high-tides. Some of theſe effects ariſe from the different diſ- 
tances of the moon from the earth after a period of ſix months, 
when ſhe is in the fame ſituation with reſpect to the ſun ; for, if ſhe 
be in perigee at the time of the new-moon, ſhe will, in about fix 
months after, be in perigee about the time of full-moon. Theſe 
particulars being well known, a pilot may chuſe that time which 
will prove molt convenient for conducting a ſhip out of any port, 
where there is not a fuffcient depth of water on common ſpring- 
tides. | | 
Small inland ſeas, ſuch as the Mediterranean and Baltic; are 
little ſubject to tides ; becauſe the action of the ſun and moon is 
always nearly equal at the extremities of ſuch ſeas. * The tides, in 
very high latitudes alſo, are very inconſiderable: for the ſun and 
moon acting towards the equator, and always raiſing the water 
towards the middle of the torrid zone, the neighbourhood of the 
poles muſt conſequently be deprived of thoſe waters, and the ſea, 
within the frigid zones muſt he low in compariſon to other 
parts, | | | 4 
All the things hitherto explained would exactly obtain, were the 
Whole ſurface of the earth covered with ſea, But ſince there are a 
multitude 
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multitude of iſlands, beſides continents lying in the way of the tick 
which interupt its courſe ; therefore there ariſe, in many places neu 
the ſhores, a great variety of other appearances, beſides the foregoing 
ones, which require particular ſolutions, in which the ſituations 
the ſhores, ſtraits, ſhoals, winds, and other things, muſt neceſfan 
be conſidered. For inſtance ; as the fea has no viſible paſſage betweey 
Europe and Africa, Jet them be ſuppoſed one continent, extending 
from 70 north, to 34” ſouth : the middle of thoſe two would be 
in latitude 19 degrees north, near Cape Blanco on the weſt coaſt f mor 
Africa. But it is impoſſible the flood-tide ſhould ſet to the weſt. WY wou 
ward, upon the weſtern coaſt of Africa, (for the general tide, fol- Wi the 
lowing the courſe of the moon, muſt ſet from eaſt to weſt) becauſe far | 
the continent for above 50, both northward and ſouthward bound cana 
that fea on the eaſt ; and therefore if any regular tide proceed fron cana 
the motion of the ſea from eaſt to welt, ſhould reach this place, it 
mult be either trom the North of Europe ſouthward, or from the 
South of Africa northward. „ 
This opinion is further corroborated, or rather fully confirmed; by 
common experience, which thews that the flood-tide ſets to the 
ſouthward along the weſt coaſt of Norway from the North Cap 
to the Naze, or entrance of the Baltic Sea, and ſo proceeds to tie 
ſouthward along the eaſt coaſt of Great Britain, and in its paſſage 


ſupplies all thofe ports which lie in its way one after another. The Ar 
coaſt of Scotland has the tide firit, becauſe it comes from the north-W by th 
ward to the ſouthward. On the full and change days, it is hig ing t 
water at Aberdeen at 12h. 45 m. but at Tinmouth bar not till zu here 
Rolling thence to the ſouthward, it makes high- water at the Spum Wide is 
a little after 5h. at Yarmouth Roads a little after 8 h. at Harwich a WW the n 
10 h. 30 m. at the Nore 12 h. and at London 2 h. 30 m. all in e ward 
fame day. And although this may ſeem to contradi&t the hypes ſaid 
theſis of the natural motion of * tides being from eaſt to well, at hig 
yet as no tide can come weſt from the main oontinent of Nor w o cloc 
or Holland, it is evident the tide we have been tracing, by its ſe- eaſt, 
yeral ſtages from Scotland to London, is ſupplied by that tide, the the m 
original motion of which is from eaſt to weſt. As water always Fro 
inclines to the level, it will in its paſſage fall to any other point don th 
the compals, to fill up vacancies where it finds them; and yet not Europ 
contradict, but rather confirm the firſt hypotheſis. 2 are ge 
While the flood · tide is thus gliding to the ſouthward along the I p!aces, 
eaſt coaſt of England, it alſo ſets to the ſouthward along the wek The 
coaſts of Scotland and Ireland; one branch of it falls back, north-W Water 
eaſt into St. George's Channel; and another runs between Uthant | 
and the Lizard, into the britiſh Channel, Some may object that 
this courſe of the flood- tide, eaſt up the Channel, is quite contra Div 
to the hypotheſis of the general motions of the tides being from ealt but if 
to welt; and conſequently of its being high-water where the vil: xti 


moon is vertical, or any where elſe on the meridian, But it mai 
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de anſwered, that this particular direction of the tides does not 
contradict the general direction of the whole. A river with a 
weſtern courſe may ſupply canals which wind north, ſouth, .or 
even caſt, and yet the river keep its natural courſe ; and if the 
river ebbs and flows, the canals fupplied by it would alſo do the 
ſame, although they did not keep exact time with the river; be- 
cauſe it would be flood, and the water advanced to ſome height in 
the river, before it reached the fartheſt part of the s; and the 
more remote the extremity of the canals are, the longer time it 
would require: it 3 be added; that if it were high- water in 
the river juſt when the moon was on the meridian, ſne would be 
far paſt it — it could be high- water in the remoteſt part of thoſe 
canals; and the flood would ſet according to the courſe of the 
canals that received it, and could not ſet weſt upon a canal of a 
different potion. As St George's Channel, the Britiſh Channel, 
&c. are no more in proportion to the vaſt ocean, than ſuch canals 
would be to a large navigable river; it will evidently follow, that 
the flood-tide may, among thoſe obſtructions and confinements, 
ſet upon any other point of the compaſs, as well as weſt; and 
nay make high-water at any other time, as well as when the 
moon is upon the meridian, without anywiſe contradicting the 
general theory of the tides. | | => Me. 

Among pilots it is cuſtomary to reckon the time of high-water 
by the point of the compaſs the moon bears on at that time, allow- 
ing three quarters of an hour for each point. Thus, in places 
where it is high-water at noon, on the full and change days the 
tide is ſaid to flow north and ſouth, or 12 o'clock. In places where 
the moon bears 1, 2, 3, 4, or more points to the eaſtward or weſt- 
ward of the meridian, when it is high-water on ſuch days, the tide 
is faid to low on ſuch a point; ſo, if the moon bears ſouth-eaſt 
at high- water, it is ſaid to flow ſouth-eaſt and north-weſt,' or 9g 
o'clock ; if ſhe bears ſouth-weſt, it flows ſouth-weſt and north- 
eaſt, or 3 o'clock; and in like manner for every other point of 
tie moon's bearing. +44: | 

From the obſervations of many perſons, the times of high-water 
on the days of the new and full-moon on moſt of the coaſts of 
Europe, and ſeveral other places, have been collected; aud thoſe 
are generally put in a table, againſt the names of their reſpective 
places, in an alphabetical order; hence it is called the tide table. 

The method generally preſcribed for finding the time of high- 
water at any place, is contained in the following particulars : 


To find the Leap- Tear. FE. 

Divide the given year by 4, if nothing remains it is leap-year, 
but if 1, 2, or 3 remains, they ſhew that it is ſo many years after 
biſfextile, or leap-year, as the remainder is: thus, the you 700 
| 5 | vided 
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divided by 4, gives 449, and the remainder is #0) ſhews it wks 

| EE To find the Golden Number for any Year. : ” - 1 

 RvLE. Add one to the given year, and divide the ſum by 1 

the remainder will be the golden . e ee by y 
 EXAMPLE.: 

Required the Golden Number of 1796 ? | 

By adding one to that year, it gives 1797, this divided by 19, give 

94 for = quotient, and the remainder is 11, the golden numbe 

or 1790. = | Ys Fe. 


| To And tbe Epact for any Year. ; 1 

Nor. The Epact is the moon's age at the beginning of thi 
year, or rather the firſt of March. The Epact advances 11 evey 
year, to 30, becauſe the ſolar year is 11 days longer than the lum 
year, and as the Epact Wee ac it ſhews the moon's age at th 


beginning of the year; it is here ſuppoſed, that at the end of 19 Sir 
years, the ſun and moon make all the variety of ſituations the 4 bc 
poſſibly can with one another, and thence begin, and go o th 
the fame again. The golden number at the birth of Chriſt, uses, 
twhich is the reaſon that one is added to the given year, to find tle nu 
golden number. 1 ben 
RuLE. Divide the given year by 19, the remainder multiply — 

L 


11, and the product will be the Epact, if it does not exceed 20} 
but if it does, ſubtract 30 from it as often as you can, and the 
remainder will be the Epact, for it never exceeds 29. | 
"EXAMPLE 

Fhat is the Epact of the Year 17959959 
1796 divided by 19, gives 94, and the remainder 10 naultiphi 
dy 11, gives 110; this divided by 30, gives 3, and the remajnde 
is 20; which is the Epact for 1790. | : 4 « 

£ To find the Moon's Age, "LEN 
To the EpaR, add the days of the month, and the Epact, a 
number for the month; the ſum if it does not exceed 30 is tt 
age; but if it does, ſubtract 30 from it as often as you can, and 

the remainder is her age. = TINY 
NoTE. The Epact or number for each month, is found thus: 
divide the number of days contained between the firſt of Januar) 
and the firſt day of any month, by 294, the remainder will be tit 
number for that month. 5 5 
Required the Number or Epact for Sept. 1796? —Anſ. 7,5. 
The number of days containad between the firſt of Januar 
1796, and firſt of Sept. are 244 days, divided by 293, gives for the 
quotient, and 8 for the remainder, which is the number ſought; 


and fo for any other month. 
7 ep EXAMPLE 


nr 
| Required the Moon's Age, April 29, 1796 b; 
Day of the month *© og 8 © 


—_ 


Epact for the year „ 
Number for the month 3 
30% (ff No 
„ 1 | | 


| 22 Moon's age. 
Numbers for the Months are nearly as follows: 


Jan. Feb. Mar. Apr. May. June. July. Aug. Sep. Oct. Nov. Der. 
ncom. years 0 “ 4 © 7 8 10 10 
nlapyears o 2 1 3 3 5 5 --3 9 10 11 


＋ To find the Moon's Southing on any Day of her Age. 
of 19 Since the ſun returns to the meridian he has left in the ſpace of 
; ther n+ hours, and the moon in about 24 hours 49 minutes ; therefore, 


the moon leaves the meridian at the fame time that the ſun 
bes, on any day, the next day the will come to the meridian 49 
jinutes after him, falling back, about 49 minutes every day; 
hence to find the time of the moon's ſouthing, or coming to the 
eridian on any day, we have this eaſy RULE : 8 
Multiply the day of her age by 49, and divide the product by 60, 
e quotient is the hours, and the remainder the minutes afternoon 
hen ſhe ſouths. Or, which is rather eaſier, and in many re- 
pefts ſufficiently exact for the mariner's purpoſe ; multiply the 
oon's age by 4, and divide the product by 5, the quotient is the 
ours, and the remainder multiplied by 12, gives the minutes 
ternoon when ſhe is upon the meridian ; but if this time exceeds 
2, ſubtract 12 hours from it, and the remainder is the time of her 
duthing in the morning. = Wa 
N. B. From the full moon to the change ſhe comes to the meri- 
an, or ſouths in the morning; but from the change to the full, 
the afternoon. „ | s 
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E 1 X A. M « P LE 7 Fe" 


8 5 * 


Required the Moon's Southing, Auguſt 25, 17967 


N 
* 8 


The epact is 20 Or thus 236 T7 \ 
Number for the month is 7 8 „ ES 2 
Day of the month v6 - — 
þ = . oh 5) 88 
n — — 
30 Moon's ſouthing 17 36 
| | 12 00 
Moon's age 22 — 
| % 
198 
0 
: 6,0) 107,8 
Aoenb Gutking 17 30 thnnoon =. 
| Ing | I7 5 ernoon 55 Nur 
Subtract f 125 X T T D 
7 55 | ay 
Moon's ſouthing 5 58 in the morning. „ 
Hence it appears that the moon comes to the ſouth at 58 mini Sub! 
after 5 in the morning. BE... 
To find the Time of High Water on any Day of the Moon's A ul 
| | any Place. | „ | 
From the obſervations of many perſons, there have been 0 
lected the times when it is high water on the days of the ney a 
full moon, on moſt of the ſea coaſts of Europe, and at ſeveral otiq 65 
places, and theſe times are commonly put in a table againſt Tim 
names of the places in an alphabetical order, for which reafon, | 
is called the Tide Table; but in this treatiſe, the times of high After 
at full and change days, are ſet down after the latitude and o >ubt! 
tude of each place, in the table of latitudes and longitude 
places. 8 bs Woh Morr 
RuLE. To the time of the moon's ſouthing on the given dy 
add the time of high wates at the full and _— at the given pla EE 
taken from the table; the ſum is the hour paſt noon on the gall. " 
in t 


day, when it is high water at that place; and if this hour « 
ceeds 12, ſubtract 12 from it, and the remainder ſhews the tin 
of high water in the morning ; but if it exceeds 24, ſubtri 
24 from it, and the remainder ſhews the time of high wate! 
the afternoon. | | 


E x AMPLE: 


> % 
— 5 R . #- 4 


ExAMrTE IJ. AAA A Nan II. 
t what Time will it he High n the Time of High Wa- 
Water at London, Auguſt ter at Doren O80 12, 
25, 1796 „ 5 


19)1796(94 - 1591796094 
3 [as | 171 
oh. e 
76 GG 76 
„„ „ 
F e 
one - 5 580 
E go 
The epact e — + 20 
Num. of month - 7 Num. of month 9 
Day of month 25 Day of month 12 
8 2 af 
Subtract „„ „„ 
Moon's age 3 Moon's age 11 
Multiply by 4 . 
5883 650)539 08 
172836 
Time at London 9 3 "21 
Afternoon 20 EY Moon's Southing 8 59 
Subtract 1 Time at Dover 10 30 
Morning 8 36 Afternoon 19-29 
| Sab 9 
o that it is high water 35 minutes after eight | 
in the morning at London. Morning =. 
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* ED till 
| | : IS | 5 g the 
EAM FL. on 
Required the Time of High Water at the Start Point, Jan. 3, ol. r. 
mene, , 
os Num. of month 2 , 8 * J 
- Moon's age 23 
+4 . N 
5792 112 
Moon's ſouthing 18 24 8 1 
Time at Start 6 . 
24 24 = 4 
Os | 1 : 4|2 
H. W. afternoon 00 24 . 5 
Hence it appears that it is high water at the Start at 24 minutg — 
in the afternoon. En” | — 
Coming into a Port and find that it is High Water at a certain Hit 2 
to know when it is High Mater there on Full and Change Days? — 
RuLE. Find the time of the moon's ſouthing on that day, a oy 
ſubtract from it the time of high water at the given place, if you 
can, and the remainder will be the time of high water on tit - 
full and change days of the moon; if you cannot, add 12 hour Si 
it, and ſubtra&t.the above time from the ſum ; the remainder wil oy” 
be the time of high water at that port on the full and change days, 
This is the method of finding the time of high water inſerted i EF 
common books of navigation, which, at times, will give themoon! n 
age, whole days and the time of ſouthing, and of high watt EE: 
hours wide of the truth; and even if the moen's ſouthing be en : 
actly found, yet the tides may differ leſs or more from the cpi 2 
time ; for the floods do not always happen at the fame diſtance oF | 
time from each other, but at different diſtances, according to thi 
times of the moon's age, and her aſpect with reſpect to the fun; a j 
as the waters are ated upon by the ſum or difference of the ata ß *> 
tive forces of the ſun and moon, and alſo on account of winds anl 
ſtorms, even when out of of hearing, which greatly affected tht '3 
tides, the real time of high water at any place will often dif 
from the computed times; therefore pilots and all concerned, woul 3 


do well to uſe the following method, which will in general, gilt 
the time of hizh water within half an hour of the truth, when the 
tides are not greatly influenced by the wind. ; 


A TABLE 


= 


Trans. | 985 141 


A TABLE for the ready finding the Day of the Month the New Moon will fall 
till the Vear 1900, and conſequently the Moon's Age, for any Day, by know- 
- che Golden Number, according tothe Method commonly uſed for finding the 
oon's Age. Add 1 to the given Year, and divide the Sum by 19, the Remain- 
will be the Golden Number, which, being marked with Pencil at the top of 
e Table, will ſnew the Golden Number during that Year. e 


ad 4 
2. 1 * 


2 i 4 

3 / 

* 25 

7 j 

DN < 7 
5 

N 


Supi 2233 Y 


1 * > R — —— P Px — 
Ja. Feb. Ma. Ap. May u. Jul. Au. Sep. Oct. No. Dec z 8 Times Anſ. 
— — — 2 * eee ee — ; 2 ; M23: 
= 5 „„ 8 | | | High Water 
13 y - ; ; 5 
V MIN MIN e Mi MIN MIN MIN MIN MIN MIN M . 
1 1 | New & Full 
29 |28 [29 28 27266242222 20 20 \|baysj4. N. 
is 710 71716513 %%% gf 2 [0 4 
8675533] 2 fl. 300 292827 1 
ö [ > 6 [3 -4@ P 
26 125127 252523222019 $1171 19344 73.16 24 3 
—_ RR — —— 3 =z 3 
1541616141342 10 88% 68 4 CN 
4] 3 « 3 3 11.300 29 [27] 2 125 25 12 | 9 12 
. — CANS THO | 4 Tours I3 110 15 
14 1 16 
2322 222120191817 166 15] 14] t3] [ig 2 12 
| l Ws — 5 
121101210101 8 8 6 5 4 3 9 17 — 8 
1 ö ( 4 nenn . ] 18 2 8 
1 2 
. 3 
3 
4 
5 
6 
7 
8 
9 


8 5 
. — — — i ene <a 26 be | 
| | 9 
26 [27 | 26 24 | 23] 22 | 20 | 20 | 18 | 24, 10 gow 
— — — — — — — 29 11 32 
294 11 12 


From the Change 

to the Full, the 

Moon comes to the 

N e in _ 
22 I I Afternoon; an 
33 2 5 5 from the Full to the 

1 1 e . Change, ſhe come: 
11 


\ 


4 to the Meridian at- 
ter Midnight. 


lumn (marked Gn. Ne.) for the golden number, and under i 
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The uſe of the forthoing: ie | | 
To find the moors age on any given day, look in the firſt. 


month, on the fame line, ſtands the day of the new moon dh 
count che days which have completely paſſed ſince the laſt-cha 
and they will be her age on the given day. | 


To fond the Time of High Water. 


Look for the moon's age in the table of times, and u Ki! 
and minutes oppoſite to which being added to the time of high 


water, on the change and full days, at wo. place, will, if f oe | 
not exceed 12 hours, give the time of high water there in * 
ternoon of the given day; but if it does exceed that numbe, "87 
take 12 from it, and the , will ſhew the tune of i 1 
water in the morning. 12 
| E XAM FILE I. At 
At what time will it be High Water at London, April 29, 1796? 
Oppoſite 11 the golden number, and under April, I find i it vat : 
new moon the 7th day ; ; and reckoning forward to April 29, give Riſ 
22 days for the moon's age. Sun 
Againſt 22, in the table of times, ſtand 4 hours 36 minutes 
to which add 3 hours, the time of high water at London on thefil Sun 
and change days, and that gives 7 hours 30 minutes, the time dil Mo. 
high water at London in the morning; differing one hour from M 
that found in the firſt example by the common method. 20 
EXAMPLE I \ 
Remus ed the Time of High Water at Dover, October 12, 1796? F; 
Oppoſite to 11 the golden number, and under October, I find bcfo: 
was new moon the 11t day; reckoning forward to October 12,8 her 
find the moon's age is 11 days; againſt 11 in the table of tis the 


ſtand 8 hours and 8 minutes. This added to 10 hours go minute exce 
the time of high water on full and change days at Dover, oy 
hours 38 minutes; from which I take 12, and the remainder\ 
hours 38 minutes is the time of high water in the morning at D 
ver on the given day ; differing from that found in the A * 
— by the common method, 41 minutes. | 


EX AMPLE Hb 
What Time will it be High Mater at Torbay, July 10, 1796? 


By the tables it was new moon on the 4th day, and reckoninf 
forward to the 10th, I find there are 5 days completely paſt. 5 af 
5 in the table of times, ſtand 3 hours 2 minutes, which added 
6 hours the time of high water at Torbay, on full and chang 
days, gives 9 hours 2 minutes the time of high water in the aft 
noon, on the above day; W from that given by the forme 
method, 58 minutes. 1 


afterr 


1 
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To find the Time of the Moon's Riſing. 

If the moon is not yet come to the full, add the time of her 
ſouthing to the time of the ſun's riſing, and the ſum will be the 
time of the moon's riſing in the forenoon ; but if the ſum exceeds 
12, ſubtract 12, and take the remainder for the time of her riſing 
in the afternoon. But if the moon is paſt her full, then add the 
time of her ſouthing to the time of the ſun's ſetting, and the ſum 
will be the time of the moon's riſing in the afternoon. But if the 
ſam exceed 12, ſubtract 12, and take the remainder for the time of 
the moon's riſing in the morning. | | „ 
NorE. If the time of the ſun's riſing and ſetting is not known, 
it may be eaſily found, having the latitude of the place and the 
ſun's {-clination in the table, ſhewing the riſing and ſetting of the 
ſun, moon, or ſtars. FIERO f 


1 . 


At London, Dec. 1, 1792, required the Time of the Moon's 


Riſing ö 0 
. | H. Mo 
Ming . „ 00 
Sun riſes that day by the tables at 02 
Sun ſets 5 — — 3 58 ; 
Moon ſouths that day at — 2 24 


Moon riſes at 8 6 22 afternoon. 
To find the Time of the Moon's Setting. 
Find the time of the ſun's riſing and ſetting by the tables as 
before, and if the moon 1s not yet come to the full, add the time of 
her _— to the time of the ſun's ſetting, and the ſum will be 
the time of the moon's ſetting in the afternoon ; but if the ſum 
exceeds 12, ſubtract 12, and take the remainder for the time of 
her ſetting in the morning. 8 FT 2 
And if the moon is paſt the full, add her ſouthing to the time of 
the ſun's riſing, and the ſum will be the time of the moon's ſetting 
in the morning; but if the ſum exceeds 12, ſubtract the 12, 
* take the remainder for the time of the moon's ſetting in the 
alternoon. | | 


EXAMPLE. 
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At London, Nov. 16, 1 792, required the Ti of the Mobi“ 


* 


Setting. n W 

| | Ho M. eee 

Setting RE OW 12 O0 5 
Sun . Nov. 16th, by the tables, at 7 43 N 
Moon ſouths Nov. 16th — 3 V. 
Moon ſets Nov. 16th at / e 5 $3 afternoon; N. 


Nor. The above method may differ half an hour from thy x 
time given by the almanacs. gs Sh : 
In like manner may the time of high water be found at any N 
other place. Whoever will compare theſe examples with the! | 
methods uſed in other books of this kind, will find a conſiderable E 
difference, as they frequently give the moon's age ſeveral days, ani x. 1 
of high water, hours wide of the truth ; indeed, on account of the 
irregularities of the moon's motion, the times of her change may . 
differ half a day from the truth; and the time of high water 3 7 
minutes, but ſeldom more, if the ſea is not greatly influenced by 
the wink | „ „„ 1 
The tides do not always anſwer to the ſame diſtance of the} 
moon from the meridian at the fame places, but are varioully al. 
fected by the action of the ſun, which brings them on ſooner when 
the moon is in her firſt and third quarters; and keeps them hack 


later when ſhe is in her ſecond and fourth quarters; becauſe in the 8. 
former caſe, the tides raiſed by the fun alone, would be earlier than! 
the tide raiſed by the moon; and in the latter cafe later, as may Vs E. 
ſeen in the table of the ſhifting of the tides. . 8.8. 
As the Nautical Almanac is become now of general uſe in log 8.5 
voyages, the time of high water at any part of the world may be 22 
readily found, if the time making high water at full and chang 8. 
be known; for in the ſixth page of each month is given the time | 
of the moon's paſſage over the meridian of Greenwich every day: No. 
this time may be reduced to the meridian of any other place, bf 10 0 
allowing 1 hour for every 15 degrees of 3 To this te, 8 
add the time making high water there, on full and change dais . 
which gives the time of high water nearly on that day, if the ſum be ha 5 
leſs than 12 hours; but if above, ſubtract 12 hours, or 24 bon ond ; 
from it; obſerving, that the days in this Almanac begin 12 hour! N 
later than the common day. | = BI 
| y: is 
It 
A T ABU; — 


ore. 


r . $ae5 
TABLE of the 1 the a. at — „ Time of 3 gh Water, 
nearly with the Tamer, U ** e at the ae He 1 


When the Moon bears | 
as follows. E. 
5 1 -Iſle of 8 Gibraltar, Southamp- 
ton, Beachy, Sheerneſs, a Sand called 
Kentiſh Knock, a Sand called the S win, 
| ee = at the Mouth 5 the Rache nag 8 
| 11 | { 974 minutes paſt x2, Rocheſter, Auf — 
3 | or 30 minu Rs '1 ins 
N. N. . 8. 8. W. | Iz 1 . Graveſend; hen, # 


M. add WY 


: W. by & | ,z | | or 15 minutes paſt 2, Berwick, Liſbon, 
, E. by N. Sc W. by 8. 3 27. | j St, erer 3, Couquet. 1 ; 
E s w. I Whitby, London, Amſterdam, Bon | 
1 " \Þs 3 Fong 3 1 deaux, Bay of Biſcay.” | ; 
E. by E. S. W. by W. 34 | e _ een the Macs | 
E. N. E. W. S. W. | 4x In Breſound Scilly /Cork/C:Cleas i 
E. by N. [W. by * | 5 4 | 1 Humber Mouth, ac the Spurn,Totbayy 2 
N Hull, Wells Weymouth, Plymoy 
. | W. . . Rambead, Torbay Ys Dartmouth, th 
E. by S. W. by N. | 63 Briſtol, Portland Rd. L. 7 waning = "For. 


E. S. F. W. N. w. 74 Lizard, — End, Falmouth, Penryn, 


8 - | ar Eddiſtone Yarmouth, Needles, = 
d. E. by E. N N. W. by W. : 37 Dublin, Ille of Ely. 7 Fly, 


„ | naw. | g e 
KMS. W.. Wil. nenn 
8. 5. K. N. N. W. 10 Downs, Deal, Dover, S. Foreland. 
de * ww. et {ern eee Po Po 
e 


Nork. The current in the Downs generally 1 runs 74 8 to 
he north; and 54 hours to the ſouthward; at Dover the tide 
from the channel runs northward 74 hours, and from the north - 
h. 10 m. at the full and change of the moon. The tides ſet in 
he Downs N. N. E. and S. S. W. hourly. It is high water at 
London 46 minutes after two at full and nge * the ſhore.” x 


Pilots reckon 6 hav 1 a tide; then as ⁊ a tide i is 3 i 3 
ide is 14 hour, and half- quarter tide is 3 of an hour. So that 
f it flows tide, half tide, and quarter tide, it is high water at half 
an Bur after 10 o'clock; which is the en in the Dowes by the | 


ore. | 
T 1 0 


LOG-LINE AND HALF-MINUTE GLASIW..: 

j | . AND How ro 1 . 

: CORRECT THE DISTANCE GIVEN BY THEM.” Wo 4 

| | THE Log is a flat piece of wood like a flounder, or of the gu - 

3 1 of a quarter of a circle, having its circular fide loaded y.] bu 

| lead ſufficient to make it ſwim upright in the water. 'To:this ly T 
= is faſtened a long line of about 150 fathoms, called the Log-ling 2, ( 

| Which is divided into certain equal ſpaces, called Knots, each hip, 
= which ought to bear the ſame proportion to a nautical mile ( uro. 

= - which make a degree) that half a minute does to an hour, ock 

| being the time allowed for the experiment. oin 
1 They are called Knots, becauſe at the end of each of them th Mf re 
is a piece of twine with knots in it, ree ved between the ſtrands alle 
the line; theſe pieces of twine ſhew how many knots run aut T 
_ a minute, and conſequently the ſhip's rate of failing rom 
1 1 3 f a 

Mr. NoxwooD, and ſeveral. other able mathematicians, he! 

found that a degree of a great circle upon the earth contains about, v 

367200 Engliſh feet, therefore a nautical mile being the g part f : 

367200 feet, that is, 6120 feet, and ſince half a minute is ky pat F 

of an hour, the length of a knot on the log-line ought to ear 

the u part of 6120 feet, or 51 feet. But as,, for the moſt pu C 

the ſhip's wy is found, by experience, to be really more than tht t, f 

| . by the log, and as it is fafer to have the reckoning before tit om 

g ip than after it, therefore 50 feet may be taken as the prope In 
. length of each knot, and theſe knots ſubdivided into ten fathom ver 
11.4 each of 5 feet, which is certainly the beſt adapted for practice, i wo 
1445 will correſpond with all the tables and inſtruments uſed in navigs H 
_ tion, as they are decimally divided, and conſequently, the thi he | 
1:14" run determined with greater eaſe and certainty. But ſome ene he 4 
1 rienced commanders find, that the allowing 50 feet to a knot, r if 
1418 nerally makes a ſhip a-head of the reckoning ; and to avoid d Jas I 
_ moſtly divide the log-line into knots of ) or 12 fathoms of 6 ime 
a each, to correſpond with a glaſs that runs 28 ſeconds. Othe hat 
\ 14H Again, divide the feconds the glaſs runs by 4, and take the quot reti 
. for the diſtance in fathoms between the knots; which of thei inc 
1 j methods are beſt, I leave to every captain's own experience to n (i 
. termine; but certain it is, that whatever length the knots are, prop 
41K moſt convenient way is to divide them into tenths. 1 C 
. In hot or dry weather, the glaſs runs out faſter than in moiſt i leſt 
Witt rainy weather: therefore care ſhould be taken to try what numbe 1 
1 of ſeconds the glaſs runs, Ro 3 { 


The 


£ bs 
148 
7 » YA 

14 * 4 

14 

4 

14 : 
- 3p 
17 9 
1 
14 5 8 
1 
1 
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The length of the log-line formerly uſed, was divided into knots - - 
pf 42 2 way of dividing the fame was founded on the 
uppoſition, that 60 miles, of about 3000 Engliſh feet, made a de- 
tree; whereas it is abundantly. certain, that a degree contains 
bout 73 ſuch miles. It was therefore to be withed, that no line 


| 


and although mariners find by experience this length of the knots 
o be too ſhort, yet ſome of them, rather than quit the old way, 


ce glaſſes for half minute ones that run but 24 or 25 ſeconds, which - 
 vith but correcting one miſtake by another. Br = 
18 log The knots commonly begin to be counted at the diſtance of 10, 
line 2, or 15 fathoms from the log, according to the largeneſs of the 
ach d ip, that ſo the log may be out of the ſhip's wake when it is 
(Go drown overboard before they begin to count, leſt the eddies ſhould 


Nack the log after the ſhip ; and for the more ay diſcovery of this 
joint of commencement, there is commonly faſtened at it a piece 
f red rag; that part of the line between the red rag and the log is 
alled the ſtray line. $64, B 1 
The log and log- line being uy progered and hove overboard 
rom the poop, or lee- quarter, and the line yeered out (by the help 
ff a reel which turns eaſy, and about which it is wound) as faſt as 
oe log will carry it away, or rather as faſt as the ſhip ſails from 
Wt, will ſhew how faſt the ſhip has failed in the given time, or rate 
df ſailing per hour. . 1 


bn The experiment for finding the velocity of the ſhip is called 

to if teaving the log. | 7 HK + 8; 1 | E-; 
t put Care ſhould be taken to veer out the line as faſt as the log takes 

a that, for if the log is left to turn the reel of itſelf, the log will come 
re WW ome, and deceive you in the reckoning. 

rope In kings' ſhips, India ſhips, and ſome others, the log is hove 
hong very hour, but in coaſters, and thoſe uſing ſhort voyages, every 


wo hours. ; | i 
Here the ſhip is ſuppoſed to move with equal velocity between 
he times of trying the experiment. But if the gale has not been 
he ſame during the whole hour, or time between heaving the log, 
or if there have been more ſail ſet, or any handed, that ſo the ſhip 


ime of the experiment; or if it ſhould fall little or more wind at 


then hat time, there muſt be allowance made for it according to the diſ- 
otien retion of the artiſt: Sometimes too when the ſhip is before the 
ti ind, and a great fea ſetting after her, it will bring home the log; 
to in ſuch caſes it is cuſtomary to allow one mile in ten, and leſs in 


proportion, if the ſea be not fo great. FE EET 
Care ſhould alfo be taken to meafure the log - line pretty often, 
leſt it ſtretch and deceive you in the diſtance. n 
The like regard muſt be had, that the half - minute glaſs be juſt 
30 ſeconds, * no account of the ſhip's way can be kept; 
| 2 < to 


o divided were in uſe, but very often cuſtom prevails over reaſuun; 


las run more or leſs in any part of the hour than ſhe did at the 
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a loop to hang on a ſmall pin or nail faſtened in any place, ſo du 


meaſuring the ſpace between knot and knot, I find it to be 50 feet; 


to prove which, if there be no ſtop watch at hand, let a pluming, 
of any form or weight, be faſtened to a ſilk ſtring or thread; with 


the plummet may ſwing freely; let it be 394 inches from the en 


of the loop to the middle of the plummet, and the plummet tau fe 
to ſwing ; each of thoſe ſwings will be a true ſecond of time, a A 
counting every time it paſſes the perpendicular let fall from tf bour 
pin, and every time it paſſes from the perpendicular to the utmy| 
ſwing will be half a ſecond. e + 4M 
How to correct the Diſtance given by the Log-Line and Haff Hi R 
55 V a 
The Diſtance given by the log may be wrong on three aceoum time 
viz. by an error in the glaſs, an error in the log-line, or an error u 
both; for correcting of which take the following caſes : | 
bY ELLE =: 4 Br 
When the log line is truly divided, and the glaſs is faulty. falin 
' RULE. Say, as the ſeconds run by the glaſs are to 30 ſeconds, f. 
is the diſtance given by the log to the true diſtance. . 
EXAMPLE I. 1 
Suppoſe a ſhip runs at the rate of 754 knots in the time the gli 
runs out, but epvaturing the glaſs I find it runs 34 ſeconds ; whati 
the true rate of ſailing * Js * 
As 34: 30: : 7, 5: 6,6 miles, the true diſtance failed in an hour, 
EXAMPLE II. mY 
Suppoſe a ſhip runs at the rate of 65 knots, but meaſuring tl A 
mow I — it runs only 25 ſeconds; required the true rate time 
ailing * 5 c | | the 
As 25:30 ;: 6,5 : 7,8 miles, the true diſtance ſailed in an bon the 
oj 2 Wo 
| CASE: rm 
When the glaſs is true and log-line faulty. ET = 
RULE. Say, as 50 feet is to the diſtance meaſured between ka 
and knot, fo is the diſtance run by the log to the true diſtance | — 
| | | 75 line 


1 dan 9 
Suppoſe a ſhip runs at the rate of 6 knots in half a minute, bit 


required the true rate of ſailing ? | > 5Y 
As 50: 56 :: 6,25 ; 7 miles, the true diſtance failed in 71 


- 
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=” EXAMPLE n. 
* Suppoſe a ſhip runs at the rate of 6 knots in half a minute, but 


meaſuring the and kn 
44 feet; required the true rate of ſailing? 
As 50 


hour. 


CASE II. 


When both the log-line and glaſs are faulty. 
RuLe. Multiply thrice the meaſured lengt 
diſtance run by the log, the product divided by 5 times the meaſured 


1. time of the glaſs, will give the true diſtance run. 


EXAMPLE. 


while a 
faling ! | i | 
The meaſured length of a knot 
Multiplied by 


And dividing the product by 5 times the 
time the glaſs runs, that is 5 x 25 = 125, 
the quotient is 5,4, the number of miles 
the ſhip runs per hour. {56 


two former 


ſimple ones, which is contract- 
ed a little. | 


line to different glaſſes. 


This rule is only a compound of the 


When the glaſs is faulty, the log- line 
may be divided as in the annexed table, | 


ſewing the length of the knots of the log- 


Gives thrice the meaſured length of aknot 
Which multiplied by the diſtance run per log 


{pace between knot and knot, I find it to be oni 
44 : : 6;5 3 2 5,72 miles, the true diſtance failed in an 


h of a knot by the 


Suppoſe a ſhip runs 5 knots of a log-line of 45 feet A 2 knot, 
glaſs of 25 ſeconds is running out; what is the true rate f 


45 


135 
5 
—— me 
675 
Seconds | Length of 
of Glaſs. | Knots in Feet. 
24 * 40, © 
. 25 4r, 8 
26 43.4 
27 458 
28 46, 8 
29 48, 4 
30 50, o 
31 4 
323 $3» 4 
33 $922 
35 8, 4 
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Tur DESCRIPTION any USE or 
HADLEY's OC TAN T., 
COMMONLY CALLED . 


HADLEY's QUADRA N ' 3 


— — 


HE inventor of this noble inſtrument is ares, ſome ſay | 
it was firſt invented by one GODFREY in Philadelphia, — 


that Mr..HAvLEy, then an officer in the royal navy, pirated it fran 


him, and brought it to England, who being the firſt that made! 
it public, it ſtill bears his name. How far this is true, 1 canngt 
fay, but certain it is, that two men in different parts of the world, 
may hit upon one invention at the ſame time. 
his inſtrument is now ſo much improved, that angles, 
waether vertical, horizontal, or any other poſit ion, the obſec 


— to be in, may be taken to ſuch a degree of exactneſs, that 


people unacquainte with the uſe of it would ſearcely think pol 


| ſible. 


The principles of this arable ;nfirunient has been ſo well 
cog wane" other hands, that a repetition thereof here, ſeems 


to me unneceflary ; I ſhall therefore content ET with : giving: 


ſhort diſeript ion of it, and its uſe in navigation. a 


The principal Parts of the Inſtrument are, 
The . 5* of Wo 
The Index Glaſs E | 
The Horizon Glaſſes G and F 
The dark Glaſſes, or Screens H 
The Sight Vanes K and G 


The graduated arch B C contains only 45 degrees, or is the gh 
part of a circle, but is to be eſteemed as 90, and fo divided, be- 
cauſe by the double reflection the angle is doubled. 

The diviſions run o, 10, 20, &c. to 90 as in the t re, each de- 


gree is divided into-3 parts of 20 minutes each, whic by the help 


of the vernier, or diviſions on the index, is again ſubdivided into 
minutes of a degree, thus : id 

The index D is 4 flat bar moveable on, the centre of the i inſtru- 
ment, that part of the index that flides over the graduated arch 
having the firſt and laſt diviſions thereon date won, to thoſe on 
the arch, is called the Vernier or Nonius, and which Kvides every 
ſub-diviſion on the arch in minutes, thus, ) diviſions on the noni- 
us being divided into 20 parts, it 1s evident the difference between 
the firſt diviſions on the arch and on the nonius is 8 To of one of the 
ſub- diviſions on the arch, or 1 minute, becauſe 7 there, is divided 


into 21 parts, being one in 20 greater than on the arch. The di] 
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ſerence of the two firſt diviſions will be 2, and the difference of 
the three firſt. 3, and ſo on; hence it will ariſe, that in whatever 
diviſions on the vernier and arch cut one another the m_—_ the 
vernier will indicate how many minutes above the next ſub - Mviſion 
according as it is numbered to _ or left thereof. On the bottom 
of the index againſt the back of the arch is a ſcrew made to fix faſt 
the index when require. | 4 | 
The arch, as before obferved, is divided into go. degrees num- 
hered o, 10, 20, 30, &c. and each degree into 3 parts, each 20 mi- 
nutes, and is to be read thus: 1d.— 1d. 20m.— 1d. 40m. - 2d.— ad. 
20m. — 2d. 40m. 3d. &c. obſerving to read to the divifion that the 
o, or diamond-like point, of the nonius laſt paſſed over; then the 
nonius will give the number of minutes more, to be added to the 
diviſion laſt paſſed by the nonius. Thus, ſuppoſe the o, or A of 
the nonius has paſſed over 15 degrees and two parts or 15d. 40m. 
and ſtands ſomewhere between 1 5d. 40m. and 6d. then obſerve what 
diviſion or line on the nonius coincides with any diviſion or line 
on the arch, that number on the nonius will be the minutes to be 
added to 15d. 40m. Suppoſe 15 on the nonius touches ſome divi- 
fon on the arch, then 15m. muſt be added to 15d. 40m. and the 
angle or altitude meaſured will be 15d. ß m. e 
he index glaſs E. is a piece of glaſs truly ground, filvered on 
the back and . in a braſs frame, perpendicularly to the index, 
its uſe is to receive the proceeding from any object, and reflect 
them to the horizon glaſſes F and G; at the back of the braſs 
frame of this glaſs are two ſcrews, ſerving to adj uſt the frame 
perpendicularly to the inden. - rn; fog He 
The horizon. glafſes F and G are ſmaller pieces of ground glafs, 
one part of which is ſilvered and the other part open or unſilvered, 
in order to look at an object through it; theſe are ſet in frames and 
placed perpendicularly on the limb at G and F; their uſe . is to re- 
ceive the rays of any object reflected from the index glaſs, and 
again to reflect thoſe rays to the eye through the holes of the fight 
| os 299 3 


vanes K and ] T'! ae 5 
| To adjuſt the Quadrant. tn; 2 

Firſt, The index glaſs maſt be perpendicular to the plane of the 
quadrant, which if not, you may thus diſcover ; hold the plane of 
the quadrant in an horizontal poſition, with the index glaſs near the 
eye, look right down the quadrant in ſuch a manner as to ſee the 
arch of the quadrant direct, and at the ſame time reflected by the 
index glaſs ; then if the arch ſeen direct together with its reflected 
image appear to be in one line, the index glaſs is truly adjuſted, if 
not it muſt be reified by means of the ſcrews placed at the back of 
the index glaſs ; it is eaſy to diſcover which way the inclination is 
Wl "_— the index glaſs with your thumb while you obſerve 
the arch. : „„ | 
Secondly, The axis of the horizon glaſs muſt be parallel to the 

| = | 7 2.3 <> Ss 


252 © DESCRIPTION AND r ‚ 
axis of the index glaſs, if not the error is eaſiby diſcovered andy! 1 
tified in the fore horizon glaſs when the index is adjuſted, no 
bring O on the nonius nearly to O on the graduated arch; anf 
Airectfy through, the ſight vane at the moon or any bright f cc 
as to ſee the reflected image in the horizontal glaſs, ind the objet ” WM 
the fame time through the unſilvered part, then move the ν er 
backwards and forwards flowly, and obſerve if both images c1. le, 
eide or paſs behind one another, which if they do, the axis of b o.. 
=_ are parallel, which if not you ſhould nicely adjuſt by the be. 
fereus placed on the top block of the horizon glaſss. Whnde 
If a fmall piece of coloured glaſs ſet in braſs be made ta- tun 
round to the fight vane occaſionally to guard the eye, and the ſera 81 
j turned back, the ſame correction may be made by uſing the ſun the 
| | ftead of the moon orſtar. e ä ubt 
75 take the Altitude of the Sun by the Fore Obſervation. WE. 
The ſun's image at any time when not much obſcured by clo 
way be ſeen as reflected from the unſilvered part of the hot 
glais, by looking through the hole in the fight vane; having T 
the ſcreens down to guard the eye, hold the inſtrument vertieaſ, rv: 
turning towards the ſun, direct the ſight to that part of the hom here 
beneath the ſun, and moving the index you may bring down tlM;;-.: 


red image of the fun towards the horizon; if the ſun's image ſhoii or ui 
be faint you may turn back the fcreens, and you cannot miſs it. 
Having brought down the ſun's image near the horizon, fwing 
the quadrant backwards and forwards, making your eye the een 
of motion, and keep moving the index at the fame time till i 
fun's lower edge juſt touches the horizon, and you will have t 
apparent altitude of- the fun's lower limb upon the arch of tle 
quadrant at that inſtant. But this altitude is greateſt at twely 
oO clock, when the ſun is on the meridian, from which the latitu 
is determined; much time will be ſaved if you have a good wattl 
well regulated to tell you within a minute or two when to begin oi 
obſervation, but this apparent altitude requires the four followin 


corrections : ED | nauti 

Firſt, The index error, if any, to be added or ſubtradted. time 

Secondly, The dip of the horizon. al pa 

Thirdly, The ſun's ſemi- diameter and refraction. and \ 

Theſe four corrections are neceſſary to find the true altitude ¶ ce ſi 

the ſun's centre nearly, the correction of the ſun's parallax. ben para! 

fo ſmall, that it may always be negleCted in determining tc) a1 

wit | latitude. | PT 
141 The back obſervation is managed the ſame as the fore obſervation tude « 


only your back muſt be turned towards the ſun, and the ſcreen 
ſhifted to the back horizon glaſs, remembering to ſubtract the ſous 
femi-diameter (if the apparent lower limb be taken) and add thed 
fubtraQting the effect of refraction, and you will have the alt 


Set 
cal, « 


tude of the ſun's centre. 


* 
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rob of braſs, placed on the limb, to hinder the index from going 


accurately eſtimated. by , hang diameter of the ſun, moon, or 
ny objekt before and behind O on the arch; that is, bring the. up- 
per limb of the object to coincide with the lower, and note the an- 


ſower limb to coincide. with the upper, and note the angle, 


\ 


index error. TTY e 
E25 ͤͥ · ſ 1 2 OW FOR 


Suppoſe the ſun's diameter meaſures 36 on the-arch, and 28 in 


ſubtracted, becauſe the diameter meaſures more on the arch, or 
gives the ſun's diameter too much, but had the extra arch given the 
greater angle, the error would have been additive. 


To take the Altitude of the Mn. 
The moon's altitude may be taken either by the fore or back ob- 
ervation exaCtly in the ſame manner as the ſun's altitude, only 


rizon, which is round and well defined, whether that be the upper 
or under edge: the corrections to be applied to the obſerved altitude 
are as follow : e | | e 
Firſt, The index error as before directed. {TIEN 
Secondly, The dip to be ſubtracted in the fore obſervation, and 
to be added in the back obſervation, „ e 
Thirdly, Semi- diameter to be found in the nautical ephemeris for 
every noon and midnight at Greenwich; if very great accuracy is 
required this ſemi- diameter muſt be corrected for the intermediate 
time: which being added to, or ſubtracted from, the obſerved alti- 
tude, will give the apparent altitude of her centre. : 
Fourthly, Parallax and refraction. The moon's horizontal paral- 
Jax for every noon and midnight at Greenwich, is to be found in the 
nautical ephemeris. This muſt be corrected for the intermediate 
time ; then take the proportional logarithm of the moon's horizon- 
tal parallax out of the nautical almanac, increaſe its index by 10, 
and ſubtract the log. co-ſine of the moon's apparent altitude from 
the ſun ; the remainder will be the proportional logarithm of her 
parallax in altitude; from which take the moon's refraction, (table 
5) and the remainder will be the correction of the moon's altitude, 
which being added to her apparent altitude, will give the true alti- 
tude of her centre. | | | 


27 take the Altitude of a Star by the Fore OB ſervation. 


cal, direct the fight to the W al at the ſame time look for the 


the arch, as it may be in the way. This correction may be 


he difference of theſe two angles will be the true correction of ng 


he extra arch. The difference is 8“, half which is the error to be 


here you muſt bring the edge of the moon into contact with the ho- 


det the index at O, and holding the plane of the quadrant verti- _ 


1e 


The correction for the index error is thus: Turn down the ſmall 


ple, then take it on the extra arch, as it is called; that is, bring tjge 


— 


hazy horizon; for the nearer the eye is to the ſurface of the water, 


notched, or drawn with ſmall lines, the glaſs is veiny, and muſt be 


I + } 
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refleted image of the ſtar in the filyered part of the horlzgn g 
move the index a little, which will ſeparate the reflected image from 1 r 
an 


the direct image, the former will be eaſily diſtinguiſhed from t 
latter by its motion, when you ſtir the index; continue to advance 
the index, and at the ſame time follow the reflected image of theta! 
with your eye, directing the fight lower and lower, and changing 
the poſition of the quadrant or octant, as the image of the ftar de.) 
ſcerids, till you have brought it down to the horizon, the index will 
then ſhew the obſeryed altitude of the ſtar. The correCtions to be 
applied to the obſerved altitude of the ſtar are: Firſt, the Index Er- 
ror ; ſecondly, the Dip, theſe two give the apparent altitude; third-} 
ly, the Refraction, which gives the true altitude; the fixed ſtan 
have neither ſemi-diameter nor parallax worth notice. 8 
In taking the altitude of a ftar, or the moon, by night, alway 
get as near the water as poſſible, in eaſy weather a grating may . 
ung over the ſhip's ſide, and an obſerver fit upon it to take the a 
titudes ; the ſame may be done to take the altitude of the ſun in a 


« 


the nearer the true horizon will be to the eye. 


Aduicę to Seamen in the Choice of their Duadrants or Sextants.. 

The joints of the frame muſt be cloſe without the leaſt opening 
or looſeneſs, and the ivory on the arch and nonius inlaid and 
fixed, ſo as not to riſe at the ends, nor above the plane of the inſtru 
ment; all the diviſions on the arch and nonius muſt be exceeding 
fine and ſtraight, ſo that when the index or nonius is ſet to any q- 
viſion on the arch, the diviſions on the line that coincides may aps 
pear diſtinct, for only the firſt and laſt line on the nonius will coin- 
cide with the other Jiries upon the arch, if the quadrant is well d- 
vided ; likewiſe try in different parts of the arch, if the nonius, u 
index plate, cuts regularly in order with thoſe on the arch, i 
they do not, the diviſions are bad, and the quadrant ought ta 
be rejected. A | + 1 
Again, look into the great ſpeculum or index-glaſs flant-w 
holding it about ten or twelve inches from the eye, and obſervet 
image of ſome diſtant object; if the image appears clear and diſtind 
in every part of the glaſs, the ſpeculum is good; but if it appean 


Fives t. 
Ives t 
f the 

nowin 
hich | 
Itude © 
Firſt 


Mot ſtance 


rejected; if more images than one of the fame object are ſeen, it 
ſhews that the two ſurfaces are not ground parallel; the other ſpe- 
gulum may be examined in the fame manner. 5 | 

Obſerve the ſun or a candle through the dark glaſſes feveralh, 
holding the glaſs about eight or ten inches from the eye; if they a 
veiny the object will appear notched at the edges, but if clear and 
well defined, the glaſſes are good. | 
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Moſt people prefer black ebony, on account of its weight; but 
I have found by experience, that good mahogany takes the glue, 
and ftands the heat better. Ns pie 115 
Quadrants, like watches, may appear well to the eye, and yet be 
ood for little; it is therefore much better to give two guineas and 
an half, or three guineas, for a good one, that will laſt a man for 
life, than b thoſe wretched inſtruments made up at a low 
rice, which cannot be depended on. £ | 


Of the Dip and Refraftion® 


The rays of light in paſſing through the atmoſphere are bent ont 
of their ſtraight courſe into a curve line; and hence it happens that 
all the heavenly bodies, except when they are in the zenith, appear 
higher than they ought to do, and ſo much the more the nearer they 
are to the horizon. This apparent elevation of the heavenly bodies 
above their true height is called the refraction of objects; and the 
vantity or effect of it, according to the different altitudes of ob- 
jects, has been carefully obſerved by eminent aſtronomers, and muſt 
always be ſubtracted from the apparent altitude, but added to the 
apparent zenith diſtance of an object with whatever inſtrument the 
pbſervation is made, in order to obtain its true altitude or zenith 
liſtance. | | 3 
That the corrections of obſerved altitudes of objects, both on ac- 
ount of the dip of the horizon and the refraction of their light, 
on appear at one view, they are both exhibited together in the 
bles. | Dy: | | | 


To work an Obſervation, or to find the Latitude of a Place, by the Tables, 
of the Sun or Star's Declination and the Zenith Diſtance. 


The latitude of any place is its diſtance from the equator, either 
orth or ſouth, counted in degrees, &c. upon an arch of the me- 
idian, contained between the zenith, or that point directly over. 
four head and the equator. It can never exceed 90 degrees, and 
found by taking the altitude or height of the ſun or ſtar above the 
jorizon of the ſea with a quadrant, when on the meridian or due 
torth or ſouth of the place of obſervation. | | 

This meridian altitude, corrected for dip of the horizon, and re- 
action, and 16 minutes the ſun's ſemi-diameter added thereto, 
[ves the altitude of his centre, which being ſubtracted from go?, 
ves the zenith diſtance or the number of degrees, &c. the centre 
the object is from the point over your head; with which, and 
nowing how far the object is to the north or ſouth of the equator, 
hich is called declination, the latitude is found by the marie al- 
tude of any celeſtial object as follows:  _ 3 
Firſt, If the ſun or ſtar be ſouth when obſerved, call the zenitn 
ſtance ſouth ; but if north, call it nortn. | 
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' tude of the place of obſervation ? 


cenie 10 AND voy. 


Then if the zenith Stance and declination be ak contrary 


| that i is, if the ſun or ſtar comes to the meridian in the north} 2 


' bath ſouth declination, or to the ſouth, and hath north dedling 
tion, the zenith diſtance, added to the declination, gives the la 
tude of the place of obfervation ; and of the ſame name eli 
nation is of, whether north or ſouth. 


Secondly, When the zenith diſtance and dectinntiog are of the 


ſame name; that is, when the ſun or ſtar comes to the meridin 
in the north, and hath north declination ; or to the ſouth and hath 
ſouth declination, Tubtra the leſſer from the greater, and the ye. 


mainder is the latitude; and to know whether it is north or _ | 


to obſerve this general rule: 


When the declination is greater than the —_ ai the 


latitude is of the ſame name with declination ; but if leſs, ok ga 
trary name. 

Nors. Firſt, When the bs or ſtar is on the equator, or bath 
declination, the zenith diſtance is the latitude of the place, and d 
a contrary name to the zenith diſtance. 


Secondly, When the ſyn or ſtar is in the zenith, the decling 


tion is the latitude, and of the ſame name as the declination is of 


For it is evident, that as they are equally diſtant from the equator, 


and on the ſame ſide of it ; conſequently if the declination be. goth 
the latitude will be alſo north, and if ſouth, ſouth, .. -; 


EXAMPLE LI. and II. 


Being at ſea May 27, 1796, the 
ſun's meridian alt. was found to wm altitude of the ſun ws 


be 57 35“, and it was ſouth of me, | 270 


what latitude was J in? quire the latitude 1 in ? 
| 90 oO 90⁰ 00 
Meridian altitude 3 Meridian altitude = 27 .13\, 
Zenith diſtance N 32 288. e eh = 6 As 
Sun's decli. in table for Sun's decli. in table Yorba 
May 27, is E 28N. for July 24 | 19 N 
Latitude in = 63 53N. | Latitude in = 143 05% 


ExaMPTIE IV. 

Being at ſea the 4th of May, 
1796, 1 obſerved the bright ſtir 
| Fomalhaut 279 21' above the hots 
zon of the ſea, and it was ſouth @ 


ExAMpLE III. 
Being at ſea January 14, 1796, 
the ſun? s mer. altitude was found 
72 17' ſouth, what was the lati- 


90 os | me, required the latitude in? 

Meridian altitude 7 17 go? od 

. | 35 Meridian altitude © 27 21 
Zenith diſtance = 17 43 8. — 
Sun's decli. Jan. 14, is 21 18 S. Zenith diſtance 62 439 

| Fomalhaut's decl. 30 428 

Latitude in = 3 40 So : — 

In this caſe, it is plain the obſer- | Latitude in = 31 57 N. 
ver was between the ſun and the 3 | 
equator. 


Being at ſea 24th July, 1796 
being the north of me, . 


Ir 
are 
N 


this | 
alma 


App. 


Refra 


True 


Zenit 
Decli. 


Latity 


1 
13 


: — 


or HADLEY's QUADRANT. _ ' 1837 


TW 


7 NoTE. The declination here is fitted to the year 17956. 
| ang The foregoing rules are for obſerving by the fun or ſtars Wen 
ings hey are at the greateſt altitudes, or upon the meridian above the 
an. ole, but as in ſome parts of the earth, the ſun does not ſet for ſe- 
declix | 


eral days, and ſome ſtars never ſet, in that caſe they may be oh- 
ſerved upon the meridian twice in 24 hours; that is, once at their 


greateſt height as before, and again when they are at their loweſt or 

an pon the meridian below the pole, to work which obſervations, | 
| hath ake the following pk B "4 
e re- Rol. E. Add the complement of the declination to the meridian 
nitude, the ſum is the latitude of the fame name with the decli- 


ation. 


R E N, 
At ſea I took the altitude of the north pole ſtar, when on the 
eridian below the pole; and found it 46? 2107 required the lati- 


tho... > | 

nd of — Meridian altitude 469 21'N. 

* Compl. declination 1 47 N. 

dung- — 

* | The latitudein = 48 8N. | 

FEY In the following examples the corrections for dip and refraction 


orth, bs 
255 are introduced: | CE 5 
Norz. As all the calculations are for 1796, thoſe that teach by + ' 
this book, will do well to furniſh themſelves in time with the aboye 
almanac. | 


ExaMpLEK VII. = ExamPLE VIII. 

By a fore obſervation, the alt. of . Suppoſe the eye of an obſerver at 
the ſun's lower limb was found by 35 feet above the water ſhould with 
Hadley's Quadrant to be 40® 20“ S. adley's Quadrant, by a fore ob- 
when his declination was 9? 56 N. ſervation, find the alt. of Sirius 36 


me eye being 30 feet above the ho- 35 8. when it paſſed the meridian, 
42N rizon ; required the latitude of the | having before hand ſet his watch, 
place ? and found the time of Sirius paſ- 
ob, alt. ſun's lower edge 40 20/ ſage ; required the latitude of the 
oje Semi-diameter to be added 16 place of obſervation? 


| Ob. alt. of Sirius 53 35 o“ 
App. alt. ſun's centre 40 36 Dip. of hor, to be ſubt. og 39 
Dip of ho. to be ſubtracted og : | „ 
„ | ; App. alt. above hor. 53 29 21 
App. alt. corrected by dip 40 31 | Retraction to be ſubt, 42 
Refraction to beſubtracted 01 — 


True alt. of Sirius 93 28 30 


21 True alt. of ſun's centre 40 30 

— | | True zenith diſtance 36 31 21 S. 
29% Lenith diſtance 49 39 S. | Sirius's declination 16 26 47 8. 
42 5 Declination N 9 56N. | ; | — 
— Latitude 20 04 34 N. 


Latitude 15 59 26N. 


EXAMPLE 


— > C ; 
< 1 . - EEE 


„ ar SIR: 


— 2 r ͤ A. neg Ae 2 * - 
— — - 5 4 8 
2 Mo 7 Abo. #6 e 9g 208 * — W " * ON B.A * 
* . — — > of 1 9 4 = R * £ 2 — — * 4 
ef DSS Los tac : — dd "0 — — 


oF THE VARIATION 


ExAMpLE VII. 
Buy a hack obſervation with Had- 
ley's Quadrant, the app. alt. of the 
ſun's lower edge was 25 12'S, 
when his declination was 219 14'S. 
and the eye 40 feet above the hori- 
20on, in what latitude was the ob- 
ſervation made ? c 
Obſ. alt. ſun's lower edge 251208. 
Semi- diam. to be ſubtracted 16 


158 


i 


i Lied — — 
App. alt. ſun's centre 24 56 
Dip of hor. to be added 06 


App. alt. correct by the dip 2 5 02 
Refraction to be ſubtracted o2 


True alt. ſun's centre 25 oo 
True zenith diſtance bg 008. | 
Declination 21 148. 
Latitude 43 46N . 


ng 
Of t 


London 4 hours 20 later than i 


is 3“ 12”: and as 24h. 3“ 12“ 2 100 


46“ (becauſe the declination is i 
ereaſing) gives 239 16 the ſun; 
declination at the tim 


OF THE coup Ast. 
Exam lz IX.; 

Suppoſe on the 12th June, 2% 
an obſerver in an high northerly! 
and 65% weſt of London, his eye hs 
28 feet high, obſerved the 2 


he ſun's lower limb on the we T! 
ridian below the pole to be 8 end 
by a fore obſervation with Had f th: 

Quadrant; required the latitude! c. t. 
The ſun being obſerved below Mr wwe 


pole, it muſt have been at 1a houn 
paſt noon at the place of obſern 
tion, and that place being G. 


London, therefore it muſt han 
been 16h. 20/ paſt noon at London, 

*June.12, 1706, the ſun's decling 
tion 23® 130 46” the daily variatia 


20/:2/11', which added to 23* 14 


/ 


e and place a 


obfervation nearly. 


App. alt. ſun's lower limb 8 IT ] 
Semi-diameter added | 16 

App. alt. ſun's centre 8 31 | 
Dip horizon ſubtracted 1 Wh 
Sun's alt. corrected by dip 8 26 hs 
Refractjon to be ſubtracted 06 9. fi 
True alt. of ſun's centre 8 208. | oy 
Complement ſun's declination 66 44 N. _ 
Latitude in 75 04N. neg] 
| | 3 cb. 7 
_ —  —————— its | 
Or THE VARIATION oF THE COMPASS. Nd 
SE e . On t. 
HE variation of the compaſs is an arch of the horizon con- Mie try 
- tained between the meridian of the place and the magnet] fine 
meridian, and is either eaſt or weſt; or it is the number of degrees ¶ to rac 
&c, the needle's point ſtands from the true north or ſouth points 1 fi. 
* See Nautical Almanac for 1796. di, of 


„ 370k 
1ern lat 
eye be. 
the ah; 


adily found either from the ſun's amplitude or azimuth,  - 
207 find the true Amplitude, © © 
The ſun's true amplitude is an arch of the horizon compre- 


the me. | Hap 

Pry ended between the true eaſt or weſt points thereof, and the centre 
ace the ſun at its riſing or ſetting ; or it is the number of degrees, 
titudel c. the ſun riſes or ſets to the northward or ſouthward of the eaſt 


r weſt points of the horizon. - 


low the 
2 houn 


ble entre is northward or ſouthward of the eaſt or weſt points of the 


wat ompaſs at his riſing or ſetting, and is found with an azimuth com- 
uy als in the following manner: 3 1 eee, 
n * placed the azimuth compaſs in a convenient part of the | 
clin ip, look directly through the fight vanes at the ſun's centre; and 
ria hen the ſun's lower edge Juſt touches the horizon, ſtop the card, 

1: 10% 2 ſtop which is placed on the compaſs for that purpoſe ; then the 
24 11 Muantity of degrees and minutes contained between the eaſt or weſt, 

n is nd the north and ſouth points of the compaſs, will be the magnetic 

e (un Wnplitude. ; | | | 


lace df 
| f the ſun's amplitude, or by calculation as follows: 


RuLE. As the ſine complement of the latitude _- 
Is to radius, | | | 
So is the ſine of the ſun or ſtar's declination 
To the ſine of the true amplitude; : 
er north or ſouth. | | N 355 
Or, to the ſecant of the latitude, (rejecting the index) add the 
pg. fine of the fun's declination, the ſum will be the log. ſine of 
etrue amplitude. | ge 


NoTE. The arithmetical complement of the co-ſine of any arch 
always equal to the ſecant of that arch, throwing away radius, 
neglecting one, which ſtands the firſt figure in the ſecant's in- 


ch, is the co-ſecant of that arch leſs radius, or the firſt figure 
its index: Wherefore, the arithmetical complement of the 
ne or co-ſine of any arch is found in the table of ſecants by 


ſpeQtion. , 
. 
On the 20th of October, 1796, in latitude 51 32 N.; I demand 


cone true amplitude? 

nete line com. lat. 5 10 32 9,79383 ä 

grees to radius 10,00000 | Lat. 519 32“ N. ſecant o, 20617 
point is fi. f's. dec. 10 43'S. 9, 26940 [Decl. 10 43 S. log. fine , 26940 


of.. of true amp. 179 24 9447557 True amp. 17 248. 947557 
| | | ExAMPLE 


x 
3 ; Me i ea, tr ù . 


or THE VARTATION OF THE coMPass, 159 


e the horizon, reckoned to the eaſtward or weſtward, and is 


The ſun's magnetic amplitude is the number of degrees, &c. the 


The true amplitude is found either by inſpeCtion in the tables 


Which is always of the ſame name with the declination, whe- 


x; likewiſe the arithmetical complement of the ſine of any 


- N 5 > 8 
%%% Ce On u — 42 wy - 


DD — 
Ne 


—_—_— 


. 
i 
'N 
1 

4 

Wl 


degrees and minutes, find the declin. at the top as before, and i 


and the declination ſouth. In like manner, if the declination 


160 OFTHE VARIATION OF THE.COMPASS.. | 


E NA R 


15 latitude 38 25 N. what is the fun's $ true amplitude when ly 2 
declination is 18 60 N,?  _ N. 
As ſine com. lat. 380 37 9,9940. or thus; IN or! 
Is to radius 10, oo000 Lat. 382 25' N. ſecant 1 or! 

So is ſun's decl. 18,59 9,1227 Deel. 18 59 N. log. fine | 9, 5124 
To ſun's true amp. 2432 9,61822 | Log. fine 24 32 true am. N. wy 
To find the true Amplitude by the Table of Amplitudes. 4 | 

Look for the given declination at the top of the le and th 1 2 

Jatitude in the firſt column on the left hand, in the common angl W. 
of meeting, will be the e and minutes of the 19 a. 


noun ired, 


{4 
* 


EXAMPLE I, 


In latitude 40? N. when the declination was 17” N. aun. 
ſun's true amplitude at rifing ? 

Under declination 179, and right againſt the latitude 40 „ fte 
229 20' the true amplitude, and is to be counted from the eaſt i 
wards the north, becauſe it is at the ſun's riſing, and the dec | 
tion 1s north ; that i is, E. 22? 260 N 

But when the latitude is given in degrees, and the declination] 


Sup 
1 lati 
No! 
0e, t 
125 


ation 


neareſt degrees to the given latitude in the left hand column, agat 
which, and under the given declin. ſtands the true ogy i 
or, if the minutes of the declination be near 30, or half 9 
nd the amplitude for the given degrees of declination, andi 
amplitude for one degree above it, and theſe two amplitudes i 
gether, half their ſum will be the true amplitude, ſufficiently 
tor praCtice at ſea. | 


The 
e me 
e cer 
ue di. 
| the « 
The 
cen t 
e cer 
ſtance 
dmpaſ: 
L109”, 
ore ey 
The 


anner 


{ .* 8. 
> 1 


EXAMPLE II. 


Suppoſe J would know the ſun's true amplitude at his fetting 
latitude 57®, his declination being 155 5 


Find the ampl. as before for the r 12 2 
Lat. 57*, and the . 12 | Thich u n 2 5 


Their ſum 4 blace 

- ove it 

Half the ſum 21 . the 

the true 8 ; that is, W. 21 27' S. becauſe at ſun (ett. 


in 
eth PC 
the f 


in degrees, and the latitude in degrees and minutes, as in 
| | | 82 


 EXAMP 


or rn THE COMPAS 


E X . A. M P LE. I en: 6 13 5 
Suppole it were required to. find-the ſun's, true de at cr 
ing in latitude 49 4%, When, his declination was 210 Nx 
Now of minutes being nearl dy half. a . Wee. jak 23 
or lat. 49® and. declination 210. 239 1 75 | | 
or lat. 50 the eee *. — . ee 


* *. 
5 


* 


— 4 . 
Hat the | ly is. 123; 29. dates amplitude re- 
uired ; that i is, w. 33" 29 N. becaule the ſun Was rang, and the 
pelination N. 13 243; 423 2 
When the latitude and declination : are both given in degrees and 
pinutes, take the neareſt degrees to both, unleſs they are near 
o minutes, as obſeryed be ore, and find the amplituge as in 
:xample I, et 63 10 147351 | 


EXAMPLE IV. 


Suppoſe it were required to find the ſun” 8 true acplitude at ſetting, 

1 latitude 49? 18˙, his declination bein ing 19 199 41” N. 
Now as the latitude is neareſt to 49®, and ner Hebllhation neareſt 
5, therefore againſt! latitude 49% and aer declination 200 ſtands 
* 25 N. the true amplitude; that is, W. . a5, N. the ie deci 
ation being north, and at the lun $ ſetting. 14 


25 fd the true Azimuth.” bn 


111217 


; A 4 
The true Aich is an arch of the ae 83 n 
e meridian of the place and the azimuth circle, paſſing hag. 
e centre of the ſun of ſtar at the time of obſeryation ; or it is t 
ve diſtance of the ſun or ſtar from the true north and ſouth points 
| the compaſs. 
The magnetic azimuth. is an arch of the horizon contained 2 
een the magnetic meridian and the azimuth circle, paſſin · through 
e centre of the ſun or ſtar when obſerved ;, or it is the apparent 
ſtance of the ſun or ſtar from the north or ſouth points of the 
pmpals, either in the forenoon or in the afternoon, when they are 
„105, 15, &c. above the horizon; and the leſs the altitude is, the 
ore exact you may perform the obſervation. ; 
The magnetic azimuth is found by the e in the following | 
anner: | 
Place the compaſs; in a convenient pz art of the ſhip; ; then | 
ove it ſo that the fi a5 may be directed to the ſun's centre; 
the ſhadow of t e firing, v will fall directly on the. ling 
m ſetiherked on the She which join the ſights; then the deegree, 
in the arch intercepted between the end of the index, and 
th point of the card, will give the magnetic azimuth required. 
the my does not ſhine ſtrong enough to give a ſtrong ſhadow, 
5, look 


162 or Tur VARIATION OF Tire COMP Ab. 


look through one of the” Ks hits. Init: inde the compaſs ll e FOR * | 


the ſtrings cuts the ſun's centre, and then the imercepted arch, | Ii 
as before, -fhews the ſun's azimuth, aid the like of the ſtar” W f "Th 
When there is a rough ſea, the ober vation is beſt made by't 
perſons, and if the card vibrates muck take the middle degree etwyet | at) 
the limits which the vibration reaches. N 
When the azimuth is obſerved, the altitude ot the object mn 11 
be obſerved at the ſame time. 
Having the latitude of the place of obſervation, and the lun Co- 
ſtar*s dectination with the altitude at the time of wa the Co- 
true azimuth is found as follows: iP Pol: 
To find the true azimuth, obſerve theſe general rules : oY = 
KU 4: 4 ; 1 Sy 
Add the ee of the linde, 8 Fl 
the complement of the altitude, 1 
and the ſun or ſtar's polar diſtance into one ſum: 8 
From half this ſum, ſubtract the polar diſtance, 
and note the half-fum and the remainder. 
Then add together 
The arithmetical comp. of the log. co- ſine of the Fatitaley +; 
The arithmetical comp. of the log. co-fine of the altitude, 
The log. ſine of the half-ſum, True 
And the log. ſine of the remainder into one ſum. _ 
Half the ſum of theſe four logarithms, will give the log. co-ſine 
of Half the true azimuth, which being doubled, gives the true ax In 
muth, reckoned from the north in N latitude, and ow the 18 
fourh i in fouth latitude. Ag Num 
Or thus: | | . : 
Add together | | EEE = Latit 
The log. co- ſecant of the comp. Iatitude, Io: a. . 
The log. co- ſecant of the 2 altitude, } Reje Qing 1 en 
The log. fine of the half-ſum, 4 Cola 
And the log. ſine of the remainder, into one ſum ; Co-al 
Half the ſum of theſe four Iogarithms, will be the log. co-fin 0! Polar 
the halt of the true azimuth. ? 
N. B. "The polar diſtance of the fun or ſtar, is their diſtance fon om 


the neareſt, or elevated pole, and if the latitude of the place, ans 
the declination of the ſun or ſtar, be both north, or both ſouth, Sun 
then the complement of the declination is the polar diſtance; bit 
if the latitude and declination be one north, and the other . Rema! 
we declination added to 15 gives the ROOT diſtance. 


{ine 


ez 


LL 


OF- THE VARIATION.-OF, THE cours gs "985 


. EX AMP LE i n Aus e 
In 1 810 32 N. the ſunꝰs altitude was obſerved 150 39 28, 


bis derlination ing then 169. 37 N.; required the true azimuth? 


5 0 oo „ nn n 90 oo” „ 38 90 oo 
Latitude 5 al N. Alritude 3909 28 Declination. 16 37 N. 
cCoak. 30 3 Polar diſt. 73 23 


Co-lat. 38 AS, Ar, co- ſine o, 20617 . 
Co-alt. 50 32 Ar. co- fine „11239 


| Polar diſt, 73. 23 1 


| OM 
. 


Sum 12 23 


Sum 81 t Log. fine 2.99484 | 
Polar diſt, 73 23 | 


Remainder 7. — Las. fine 9,3463 
0,4450 
Log co-fi. ae 9473301 7 


True azimuth 126 12 from the ch 


EXAMPLE I. Worked by the ſecond method 


In latitude 42 16' N. the ſun's altitude was obſerved to be 
185 40" his declination- being then 7 Las Ges e the true 


azimuth ? | 
9o oO 90 oO. 9 00 
Latitude 42 16 N. Altitude 18 * Declination RR 38 8. 
e Co- alt. 71 20 | 8 


Co-lat. 47 44 Co- ſecant o, 13076 
Co. alt. 7t 20 Co- ſecant o, oa347 
Polar diſt. 97 38 „ 


dum 216 42 


3 Sum 108 21 Log. fine 97733 
Polar diſt. 97 38 5: 8 997733 


Remainder 10 43 Log. fine | 9.26940 


Sum 1, 40096 
16 log. co· ſi. 50. 55 = = 9,70048 


/ 


True azimuth 119 46 from the north. 


"oi 44 21 * » * . Fo 2 P 4 
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164 or THE vARHA TON ef THE congatz. 
The following queſtions ate kt'Yobin for the Learner's endl 


Rueftion I. Being at ſea, in latituds' $b* 38“ N. in the afternoon, 
of 406% when his decli 
nation was 17 10'S. ; what was the ſun' 8 endet tut time} 


the ſun's altitude was obſerved- to be 20 


Anſwer, 139% 50 from the north. 
Queſt. II. What is the ſun's true 5 PROM 26 300 N. in 


the : forenoan, when his altitude is 249 287, and his declination 


22 4& north? ; 
Anſ. 759 44' from the north point of the compaſs. - | 
Queſt. III. At the land of St. Helena, the ſun's aid Way 

obſerved to be 30% 22' in the forenoon, his declination being then 

22%58' &.; required the azimuth at that time * . | 
Anſ. 72 26* from the ſouth, or 1079 34 from the north. 
Queſt. IV. What point of the compaſs does the ſtar Aldebaran 

bear on, at the Cape of Good Hope, When! its altitude is 229 25 
Anſ. 1 30 &' from the ſouth, or 4952 from the north. 
Having found the ſun's true amplitude, or azimuth, by the pre- 

ceding methods, &c. magnetic amplitude or azimuth by obſervi- 

tion, it is evident, that when they agree there is no variation; 
but when they diſagree, then, if the true and obſerved. amplitude 
be both of the ſame name, that is, bath north or both ſouth, their 
difference is the variation ; but if the true and obſerved amplitude 
be of different names, that 3 is, one north and the other ſouth, their 
ſum is the variation. Again, if the true and obſerved azimuth: 
be both on the eaſt, or both on the weſt ſide of the meridian, their 
difference is the variation; but if the true and obſerved azmnuth 
be one on the eaſt and one on the weſt ſide of the meridian, their 

ſum gives the variation ; and to know whether the variation i 

rand or weſterly, obſerve this general : 


R VE E. 


Let the . face be turned to the ſun; then, if th true 
amplitude or azimuth be to the right hand of the magnetic, or ob 
ſerved, the variation is eaſterly; but if to the left hand, wel 


EXAMPLE I. 


Suppoſe the ſun's magnetic amplitude at ng is found to be 
26" 12 N. but the true is found to be E. 14 200 N.; rep 


EY + £ 
5.5534 


Variation! ? 
From the greater F. 269 12/N. 
Take the leſſer E. 14 20 N. 
Remains the variation 11 52 „ 


Whid 


the r 


the « 


take the amplitude at riſing, 26% 12“ from the line of 
chords, and ſetting it from E. towards N. and likewiſe the true 
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Which is eaſterly, becauſe in this caſe the true amplitude is TY 


5 
7 


the right of the obſerved. | 


— * 
2 , — 
IR. r J. 


r 


With the chord of 60 deſcribe a cirele to repreſent the com- 
paſs, through which draw the north, ſouth, eaſt and welt lines; 


amplitude 14 20', and ſet it from E. towards N. as before, the 
difference of theſe two angles, or between the true and mag- 
netic amplitudes, viz. 1 16 5 is the variation. Now ſuppoſe your- 
{elf placed at the centre of the horizon, repreſented by the compaſs, 
and looking towards the magnetic amplitude at the fun's riſing, 
it is plain that the true amplitude found by calculation is to- 
wards the right hand of the obſerved, which ſhews the variation 
is 11 52' E. and muſt be allowed to the right hand in all courſes 
ſteered, before they can' be put in the Traverſe Table or bearings, 
taken by the compaſs. = 9 i, e 


" "EXAMPLE II. . 

Suppoſe the ſun's. true amplitude at ſetting be W. 34? 26 f. and 

his magnetic amplitude W. 29 13 S. required the variation, ſince 
they are both of the ſame name? . 1 


12 4 4 
n * 2 : « 5 1 : 8 \ = . = 
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From the greater 55 W. 349 268. 
Take the leſſer W. 23 138. 
Remains the variation 3 3W. 


% 


Which is weſterly, becauſe the true amplitude is to the left o 


the obſcryed in this caſe. 
| | | EXAMPLE 
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N. : 

neti 

| 1-1 | quit 

* ExAMrLE III. oe: 
Suppoſe the true azi- fide: 

muh 84 A W. To 

The mag. az. 101 15 W. vy Add 
Variation 16 35 'E. | Sun 

* 
= true 
obſe! 

0 Jy F 

| ; 8 _— paſs 

* Let N. F. S. and W. repreſent the horizon, C, D, F, = 

an azimuth circle, paſſing through the ſun's centre; now an ob- N 


ſeryer placed at the centre, will ſee the ſun at rifing, in, the Jne lit 
1, but when he gets a greater altitude, and arrives at E, he will 5 
ſee the ſun in the line O 2, and as the ſun alters its altitude, will t 
be ſeen in the lines © 3, ©4, Os, at length will arrive at is Wl 
meridian Z, S. and the figures 2, 3, 4, 5, will repreſent the mag-- If th 
netic azimuth ; the difference between theſe and the true azimuth at 


found by calculation is the variation. . 1251 4 equa 
6 $67 | CELL: bo. "OO IO 3 T 
ExamMPTIE IV.  ExamereV. year 


_ 


Suppoſe the ſun's true ampli- | Suppoſe the ſun's true azimuth 6& 
tude at riſing-1s E. 13 24” N. and | in the forenoon is N. 869 40 eaſter- ridia1 
his magnetic amplitude E. 12 32'8. | ly, but by the compaſs it is N.73%34 the 


r 


required the variation, and which | eaſterly; required the variation, . rate 
way? 3 N and which way ? | NY 175 
Since the true amplitude and ob- Since the true and obſerved a. wy 


ſerved have different names, 


muths are both on the ſame fide af 


To the true amplitude E. 134 N. | the meridian, REES: be th 

Add the magnetic am. E. 12 32 S. | From the greater N. 86%:46/E. fy 
| 3 . | 1 Take the leſſer N. 73 1E Year 
| The ſum'Þ$s the variation 25 56W. JF _ EY | Ree conti 
| | 1 — | Remainder variation 13 161. In 
: : | | 1 15 6 5 yon it App 
; Which is weſterly, becauſe the Which is eaſterly, becauſe the ts qu 
1 true amplitude is to the left of the | true azimuth is to the right of the in an 
il obſerved, 8 obferved. . diſco! 
| 1 "i that 
| e at; 
l Exantii 14101 
9 
1 
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| EXAMPLE VI. i vat PS 2397 Ex Au VII. 42 

Suppoſe the ſun's true azimuth is ant bare. > 
v. 329 28, eaſterly, and his mag. 8. 125 4 K. and the magne- 
netic azimuth N. 89 50“ weſt; re- tie azimuth 8. 5? 48 weſt, re- 
quired the variation, and which N ye Yanation, and which 
wa ' £S W 5 1 EY ay * KR bY — TY : hf L 
"Since they are on the different] Since they are on different fes of 
To the true azimuth N. 32 28'E. | Tothe true auimuth 8. 17% 'ggE. 
Add the mag. azim. N. 8 Fo W. Add the obſervedaz.'8.'. 5 148W, 


8 E. Sum is the variation 23 33W. 


— -» 


— 


1 


— 
| 
* 


Sum is the variation 41 1 
N 3 n 


A S IC 25; EN i ; 


Which is caſterly, becauſe the | Which is weſt, becauſe the true 


true azimuth is to the right of "the | azimuth is to the left of the ob- 
obſerved, 3 | | ſerved, 2 : 


The uſe of the variation is to correct the courſe ſteered by the com- 


paſs; when the variation is eaſt, it muſt be allowed to the right | 


hand upon every courſe ſteered quite round the compafs; but w 
the variation is Weſt, to the left hand. 5 . 

Norte. The variation may be eafily found by taking the ſun's 
altitude in the morning, and obſerving what poiyt of the compaſs 
he bears upon; and in the afternoon when the altitude is the fame, 
the middle point wilf be the true meridian, the difference between 
which and the north or ſouth points of the compaſs is the variation. 


if the altitudes are taken at g, 6, or 7 o'clock in the morning, ou 
will have the fame altitude at $, 6, or 7 o'clock in the evening, being | 


equally diſtant from nan. h 
The variation of the compaſs was firſt obſerved at London, in the 


6* O 
ridian, until it coincided with it in the year 1662, ſince that time 
the variation {till continues at London to increafe weſterly, at the 
rate of about 11 or 12 minutes every year; andiis at this time about 
237 zol weſterly, and in the Engliſh channel about 25? 30 weſterly ; 
but how far it will go that way, time and obſervations will-probably 
be the only means to diſcover. ' png, 

The variation at Paris in the year 1640, was 30 E. but in the 
vear 1081 it was 2 21 W. and is now about 22% 20' weſterly, {till 
continuing to go weſterly. - 


In ſhort, from obſervations made in different parts of the world, 


it appears, that in different places the variation differs, both as to 
its quantity and denomination, it being eaſt in one place, and weft 


in another; the true caufe and theory of which has not yet been 


diſcovered, and therefore iti long voyages it is abſolutely neceſſary 
that the mariner ſhould find the variation of the compaſs by obſer- 
ation as often as poſſible. | 


8 uppoſe the ſun's true azimuth - 


year 8 be 119 15 eaſterly; and in the year 1622, it was 
ſtill decreaſing, and the needle mung true me- 
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of the loadſtone, that gives polatity to the needle,” by its ſticking ty 


the iron of his ſandals; whence the name of Magnet was given to 
the ftone, or magnetic needle. | Gio, of Naples, about 300 pen 
ago, firſt diſcovered that a piece of iron rubbed on it, and Then ſuf. 
pended, had the property of pointing to the north and fouth, and 


thence applied to Navigation. An author of ſome de reęſof popu- 
larity, who has drawn a variation chart, ſays, he has found ont the 


theory of the variation of. the magnetic needle, without favouting 
the world with the principles; if his genius has been able to pene- 
trate into the bowels of the earth, to diſcover this wonderful phe- 
nomenon, it is more than Sir Is AAC NEwWTOx's, or Dr. Harter 
could do; however, his veracity may well be doubted, as Mr. 
WALEs, who accompanied Captain Cook round the world, tol 


me, that his theory did not reach thoſe iſlands which they dif. 
covered. | Fad. | 7 43 - $5,400 "PINOY 


How 10 touch the Compaſs Needs. . © 
Having two ſtrong magnetical bars, lay the compaſs 


wards, join the two magnets, in a line, conſiderably above the 
needle, the north end of each being northward, and bring then 
down upon the needle, ſo that the place of junction may be;over 
its centre, then draw them aſunder along each half of the needle, 
and continue their motion till they are eight, irches ae of the 
needle's end; by a circular motion bring them again to the centit 


and join them as before; repeat this operation fix or ſeyen times, 
taking care not to put the managets out of their paralleliſm, and 


A 


the needle will be ſufficiently magnetical.. +) 11fy, 
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Bkeeping a Ship's Reckoning, or Journal, is meat) oaping 
= ſuch an account of the ſhip's way, that the mariner may be 
able at any time to aſcertain the Jatitude and longitude tlie ſhip is in, 


it therefore ſhould be the great concern of every perſon who; take 


upon them the navigating of ſhips to remote parts, to be expert 
therein, as the lives and fortunes of ſo many men are committed io 
nacoe. 1 | Ts 


"When 


— 


One Magwvs, a ſhepherd, firſt diſcovered the wonderful powe 


nearly north and ſouth as you can, with the intended north north. 


* . 
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8 When a ſhip is bound from one place to another, which lies ſo 
far from her, that ſhe is obliged to go out of ſight of land formny 
em cconſider able time, as from England to Jamaica; at the time of ber 
(oe leaving fight of land, the is ſaid to take her departure, and that 
41 WY part of the land ſhe then leaves, is ſaid to be the place ſhe takes her 
(departure from; ſuch as the Land's-end, Lizard, &c. and at 
the the time of taking ſuch departure, the captain or e eee. 
ring takes the bearing and diſtance of that land (according to his judg- 
ment) and ſets it down on the log-board, or in the log-book - 

he. WT againſt the time it was taken, thus, Land's-end N. N. E. diſt. 7 
oy, leagues, or Lizard N. by W. diſt. 5 leagues, &ke. 5 | 
Mr In the ſame manner may the departure from any place be taken, 
toll as may be ſeen in the firſt day's log of the following journal, where 
dif. the log-book is marked in columns for hours, knots, fathoms, 
bl courſes, winds, leeway, tranſactions ; and under it the columns for 
12 courſes, diſtances, northings, or ſouthings, eaſtings, or weſtings, 
dee latitude by dead reckoning, latitude by obſervation, meridian 
le 3 WY diſtance, difference of hrs longitude in, and in the laſt, bear- 
ting and diſtance of the lande. „„ 
the Notice muſt be taken, that in the column for courſe, you are al- 
nem WW ways to ſet down the courſe you have made by your reckoning for 
oer that twenty-four hours; that is, from the noon of the day before 


n ** * r 1 & 


ale, to the noon of the day you work on, the ſea account being always 
the kept from noon to non. E S 1 
Ntrc Dead reckoning is that account deduced from occurrences which 
mes, Wl ace written on the log-board. | T ; 
and In the columns Br diſtance you are to ſet down the diſtance ' 
..-» WHT made by your reckoning for that twenty-four hours. | f 
of In the columns of northing and ſouthing, you are to ſet down f 
8 5 the difference of latitude made in that twenty-four hours, markin : 


= the column with north, if the difference of latitude be north; a 
1 ſouth, if ſouth. SE PR | ; 
= In the column of eaſting or weſting you are to ſet down the de+ 
FI parture made that 24 hours, marking the column with eaſt, if the 
Leparture he eaſt, and with weſt, if weſterly. | | 

A. In the column marked latitude by D. R. you are to ſet down the 
5 biiitude you reckon yourſelf in on that day; and in the column 
1 marked lat. by ob. you are to ſet down the latitude found by ob- 
1 ſervation; alſo the difference of longitude made in the 24 hours 
OY u the column marked diff, long. ; the longitude in, in the column. 
ping oP long. in; and in the laſt, the bearing and diſtance from 
the land. 4 62 % zi d 0 0 IS OR Ly: 
is in; The variation, if any, muſt be allowed upon all courſes ſteer- ; 
takes ed, and upon all bearings that are taken by the compals ; that is, 
cpert it it be eaſterly variation, it muſt be allowed the right hand, if 
edto wellerly, to the left of the Er or bearing. Suppoſing yo 
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ſelf Nen in the centre of the compaſs, ind looking aa "Y 
wardꝰto the on you are to allow the variation n. m7 ONE 
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difference between the point which the ſhip endeavours to ſail = 


| leeway. 
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EXAMPLE. 


— 2 * 20? 15 Fl 
: ? [ 


| Suppoſe I ſteer S. W. and there is one point weſterly. v variation, 
land, 


then my true courſe is S. W. by S; or ſuppoſe I ſet a point 


and find it to bear by the compaſs E. S. E. and [ know there is half 


a point eaſterly variation, then the true bearing is 8. E. by E.3E, 
Leeway and be allowed upon all courſes ſteered, which isthe 


and the point ſhe really ſails upon, and is cauſed by the force 


wind or ſurge of the fea, when the is cloſe hauled or plyingto 
windward, which makes her fall off and glide fide-ways. from the 


point of the compaſs ſhe capes at, and muſt be allowed to be on 
the right hand of the courſe ſteered when - the larboard tacks are on 
board, and to the left hand when the ſtarboard tacks are on _ 
The allowances that are enerally made are as follow : _ ,* 

Iſt. When a ſhip is Joſe hauled, if all her fails be ſet, hems 


ter ſmooth, and a moderate gale of wind, the is then daran 


make little or no lee way. - 
2dly. The ſhip being upon a wind, 2 the mall fails i, allo 
one point for leeway. o 
3dly. The wind __ hard, ſo as to cauſe one e top-fail to et 


ken in, allow two points for leeway: | 
4thly. When it blows ſo hard that both top-fails are ebe * 


and the fea runs high, allow then three points for leeway, - 


abe The fore-ſail being furled, and the ſhip tries vals a 


main-fail and mizen, allow four points for- teeway ; for. the then 


makes her way about four points before the beam, as the: ſea e | 


15 


Io 
6thly. When the ſhip tries under the main ſail only the then 
makes bs way about three points before the ns that! is, alloy 


near five points leeway. 
Ithly. If the ſhip tries under the mizen only, the way is abou 


two points before the beam ; that is, allow {ix points for her lee 


wa 
Sthly. When ſhe lies a hull, that i is, with all her ſails furled, her 
way is one Point before the beam, and then feyen points is ber 


1 8 *. 


gthly. When a ſhip is lying-to under a main- -ſail, ine . 


then obſerve how ſhe comes up and falls off, and take the müll 


between the two points, and from that allow the leeway ans va 
riation. 

Nor. In all caſes, reſpect ys his had to the ſmoothneſs of the 
water, or to the ſea's running high, the mould and trim of the 


ſhip, and then the allowances may be e with the greater 
certainty. 


cou 
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L 15 5 


o 


rail of the ſhip's quarter, which . 


. Wo” „ 
For it is well known, that ſome ſhips, with the ſame N of 
ſail, and with the fame gale, will make more or leſs lee way than 
others; and alfo the ſame ſhip when ſhe is out of her trim, or dit- 
ferently loaded, will make different leeways : for it is obfervable, 
that the more water a ſhip draws, the leſs leeway ſhe makes; be- 
cauſe ſhe then meets with a greater reſiſtance in ſplitting the water 
with her ſide, than otherwiſe ſhe would. | 


The leeway may be eafily found by the azimuth compaſs, by 


turning the inſtrument about until you ſee the wake of the ſhip 
either over the ſights, or parallel to them; then the point of the 
card, which is cut by the vertical line in the box, which is neareſt 


| to you, is the true courſe ;_ the difference between that and the 


courſe given by the compaſs in the bittacle, is the leeway required, 
which ought to be accordingly entered upon the log- board. 

There is another way of finding the leeway, by fixing a com- 
paſs cut in lead (or in other metal) on the poop, or ſome other con- 
venient part of the ſhip's ſtern, with the meridian parallel to the 
ſhip's fide, and in the centre a pin is fixed, to which is faſtened a 


{mall line of a good _ with a piece of wood at the end of it, 
At 


that it may be dragged after the ſhip. The point or degree cut 
this line will Gr hs leeway; if it cuts the pps as 5. 
makes no leeway ; but if it does not, the difference between the me- 
ridian and where it cuts is the leeway. | | of 

By ſome of the above methods, the leeway (if there be any) 
3 to be carefully obſerved as often as may be judged neceſlary ; 
and theſe obſervations ſhould be punCtually ſet down by the officer 


of the reſpective watch; at leaſt, if no obſervation be made, he 


ought to ſet down the leeway according to his judgment once or 


twice in the watch, and by this means the courſe made good may 


be found to a much greater certainty ,and exactneſs than by the 
common method of allowing for leeway, when the day's account 


comes to be worked (which is 13 in 24 hours); for 


an obſervation muſt certainly be better than any gueſs. But if no 
obſervation be made, the perſon who is upon deck, and has the 


care of the watch, is better able to make proper allowances, while 


things are freſh in his memory, and while he is an eye-witneſs of 


ine ſeveral acgidents that happen; and certainly much more capa- 
ble 8 another who was not upon the deck during the whole 
watch. is | 5 

| have often admired to ſee how particularly every thing is 
ſtated upon the: log-board, excepting the leeway ; and yet that 
(which is one of the moſt material articles, ſince the courſe, ac- 
cording to the compaſs, muſt be corrected by it) only allowed for 
the next day according to every one's fancy, thereby, as it were, 
keeping as many different journals as there are artiſts (ſo called) on 


„ | board 


ually ſet there for that ꝓur- 
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board the ſhip, and yet not one regular an _— a 
. amongſt them all, ſince one of the moſt 1 articles is on 
nen A : | A 2 [od 
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I bebe I ſteer N. E. by E. with my larboard ber: 


and make one point leeway, then my courſe made good is. 
Leeway and variation, when they are both tobe alloy red 


; 


way, that is, both to the right hand, or both to the left, add em 
together, and allow their ſum the ſame way they were to be al. 


lowed. 
But if they are to be allowed, one to the right hand, and tlie other 


to the left, ſubtract the leſs "HOI the greater, and allow 9 5 


mainder the ſame way the greater was to be allowed. 


EXAMPLE ll. 8 


ppl I ſteer N. N. W. with my ſtarboard tacks on board, anf 
make one point leewa ay, there heing at the time half a roll 
erly variation; I would know my har courſe ? 1 


EXAMPLE III. 


and make two points and a 

a quarter weſterly variation; 
Leeway to the right hand — 
Variation to the left hand 


GH 2 


what is my true —_—_ Pe 
2 points. 4 Foe 
I points, un | 


The rem. to be allowed to the right hand 1 ＋ 
Whence the true courſe is W. 8. W. 4 weſterly. 


EXAMPLE IV. oy 


Suppoſe a ſhip lying-to under a main-ſail, with her gabe 

tacks on board, comes up E. by S. and falls off to N. E. by E. there 

being one point weſterly variation, and ſhe makes 5 points. leeway 5 
what courſe does the make good? 

The middle between E. by S. and N. E. by E. is E. by N.; for 
which, allowing 6 points to the leſt hand, the true courſe will be 
N. by 1 
It is plain, by the preceding examples that if the leeway is mode 

towards 


— — — 
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Leeway to the left hand 3 point. | 4 Nik 114 
Variation to ditto 5 point. al | 
; | 
Their ſum to be allowed to the left hand 1 + _ ae | 
Whence the true courſe is N. W. by N. 4 5 1 7 


Suppoſe I ſteer S. W. by W. with my larboard tacks on bad, 
alf leeway, and I have one point and | 


— — 


bot towards the meridian, it is taken from the courſe ſteered; but Wem 
ly "i ic is made from the meridian, it muſt add to the courſe ſteered, (o 
25 find the true courſe. The ſame may be obſerved of the ſum or 
difference of the leeway and variation, as may be ſeen by the fol- 
lowing table, which is here ſet down to exerciſe the young Navi 
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gator in the foregoing rules. 
| * - - | L 14 oh | By ee) . "4 ö 2 i 1 bw STM | 1474 6 & 
| , l 1 NY 3 X IO CIO — 3 
Courſes Wi ee · Varia- 2 3 
; | . . _- |Courſesco : 
ſteered, F inds. way. tion. Con ſes corrected. 


N. W. 4 W. N. N. E. IW. N. 52 
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Norz. In failing in the channel, or along a coaſt in a tide or 
current, particular care muſt be taken to take its ſetting for a 
courſe, and its drift for a diſtance, which muſt be entered among 
the courſes and diſtances in the table of that day's reckoning. 

| | And 
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74. | 5 Tux METHOD or 5 


muſt attain the point it muſt ſet upon, both of the flood andhy 


oon, 4 
100N [IC 
and the 


And where the ſetting of the tide and drift are not knõh you 


from the chart of the coaſt you are failin — by the timer 8 


high Water at different places on the coa d by t the pr nding 
of fluids acting againſt fuch rocks, ſhoals, and banks, &cc, 4 ſhip's a 
a ſtrict regard to theſe, both the drift and ſetting of the f tides me me. 
de pretty nearly aſcertained and allowed for.” _ he ſhi 
- Currents, the way they ſet you, and the ane you iS pf the | 
you are driven by them, A to be ſet in the haves * 2 2 nation. 
ye 50 A other courſe and diſtance. - | ng = 
a E — | lay' 
7 EXAMPLE Y. |. 
Beppe Itry the current, and ind it to let W. by N. fi 7 
paſs one mile per hour, the variation being one point eaſter tha row 
if I fail in that current 24 hours, I ſet down in the tab! un h 
courſe, W. N. W. diſtance 24 miles. 15 1 
Heave of the ſea is to be accounted for in 5 ſame 1 1 ot! im 
currents: as, ſuppoſe there is a great ſea heaving towards the Wl: 
W. by my 18 there bein dalf a point weſterly variatiog * 
I then ſet down in my ee table S. W. by S. half weſterly, an, f 1 
with. ſo much diſtance as I judge the ſea has heaved __ ſhip. In t 
At leaving the land, the oppoſite point of the bearing, with the Was f 
dariation allowed upon it, and the diſtance you judge 70 oy trad 
from it, mult be ſet down 1 in the traverſe table as a a courle, a onfſt 
tance. | 1 | & | acquair 
EXAMPLE V.. 8 
4 5 
Seppelt having ou ahd a quarter oint N variation, the woken 
Start bearing by my compaſs N. N. F. diſtant four leagues; th 
oppoſite point to N. N. E. is S. S. W. which, with the variation 
makes S. 4 weſterly, for the courſe to be ſet in the Me jabk 2 
diſtant 12 miles. | 
When you make the land your bearing, itſelf ( with the Sari 
tion allowed upon it, and the diſtance you judge yourſelf f from it RUL: 


is to be ſet down in the traverſe table, as a courſe and diſtance 
This needs no example. 

The courſes marked on the W l are the courſes fleered by 
the compaſs. In order to obtain the true courſe, it is neceſſary io 
allow both for the variation of the compaſs, and for the leeway up! 
on each courſe on the log-board, as has been ſhewn, before the 
are put into the traverſe table. 

Every day, at noon, the log- board is to be tranſcribed into the 
log-book which is ruled exactly like the log- board. 

Mariners reckon by the civil account of time uſed on hors, but 


_ keep the reckoning. for the Ts place, * beginning i 
nool 


* 


— 


oon, and counting from thence 24 hour to the next noon. Etom 


en 

—* oon to midnight they mark with P. M. fignifying after nx! 0.N 

1 1 und the ſecond twelve hours with A. M. ſignifying after midni t; 

ung their day's work at the noon of the civil dax. Hence their 
ſhip's account is twelve hours earlier than their thore account of 


$5 by 


e. And as the ſun's declination uſed for finally determining 


the common day at London or Greenwich, therefore the decli- 


m nation for the noon of the civil day, muſt be taken for determin · 
ag the latitude, &c at finiſhing their day's account. Thus, 2 


ay's work marked Tueſday, May 6th, began on Monday at noon, 
and ends on Tueſday noon, fo that the ſun's declination for the 
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he ſhip's place at the end of the ſea day is calculated for the nom 


— 


ech of May is uſed for the noon of . nee Age fitted to the me- 
dan of the ſhip, according as ſhe is E. or W. of London. f 
"MF There are various methods of keeping a ſea journal, according 
p bee the ſentiments of various perſons with regard to what deſerves 
i leing recorded: ſome approve of a journal including the 1 
ech day's work at ſome length, and ſuch occurrences as ſeem of 
b moſt importance; while others prefer a ſhort abſtract of this long 

7 journal, containing little more than the courſe run, the latitude and 
my longitude in, and ſometimes the bearing and diſtance of the in- 
e ended port for each 8 „ 8 


more fully each day's work, and the neceſſary corrections; and an 
abſtract of this may by drawn out in the ſhotteſt form that ſeems 
conſiſtent with diſtinctneſs. The Learner ought to be thoroughly 
acquainted with the long form, and when he does that, he may ei- 
tber continue it, or take the ſhorteſt form; or retrenching from the 

irt, and adding to the ſecond what particulars he 33 


ablþ ..... mn nm mn nn ny 


RULES for correcting the DEAD RECKONING 
| by an! Obſervation. 


— — ls 


NOTWITHSTANDING the rules already laid down for keep- 


terent rates of ſailing between the times of heaving the log, want of 
: CATE 


— 


and thereby make out a form adapted to his own particular taſte. 


In the following journal the long form is uſed as repreſenting 


ing a ſhip's way at ſea, yet by reaſon of the ſeveral accidents _ 
that may attend a ſhip in one day's run, fuch as ſwelling ſeas, dif- 
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ears at the helm. letting the ſhip fall oor come ta, acid 
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— 


id By 
currents, ſudden ſqualls, when no account can be kept, &. the iu = 
tude by account and latitude by obferyation may very. often differ | 
chen it is neceſſary that proper corrections be made in the differ | 
e 8 
When you have made all proper allowances you can, ſuch a f 
leeway, variation, currents, &c. and ſtill find that your latitude h 
account will not agree with your latitude by obſerv ation, then 50 | 
muſt correct as follows: . 5 05:4 v6 FIR | 
, Firſt, Confider whether you have made proper allowarlees i WI 
currents, heave of the ſea, if the courſe at the helm has been ein find t. 
fully attended to, if the log - line and half- minute glaſs be juſt, al that t 
the log properly hove, or any ſudden ſqualls, or proper-allowanca half-r 
made for the leeway, &c. which of theſe you conjectùre out er: tude 7 
ror is in; make what allowances you think meet to your differenc latituc 


of latitude and departure by dead reckoning, and ſee if that will. » 


form your latitude by account, ſo as to make it agree with your l. ? 
titude by obſervation ; if it does, you have gueſſed right '(for you 
muſt always keep to the latitude by obſervation, it being the only ] 
thing to be depended on); but if it will not agree with the ob⸗ 
ſerved latitude, it is to be ſuppoſed that there are miſtakes in your Ag 
conjecture, or ſome other cauſe which produces the erro; in; the concl! 


reckoning, and ſtands in need of being corrected. In this cal, Wi ferenc 


ou are firſt to examine your log-line and half-minute glaſ a i:y's 


there be an error in them, allow for it, as in the following er WI Latit, 


ample. | | $4 2 In 
EXA Batz A thrice 


Yeſterday at noon, we were in latitude- 489 20' N. and till thi thin 
ay at noon we have failed S. S. W. 48 miles, S. W. by 8. 3 8 
miles, N. E. 24 miles, and find by good obſervation that we are in 
latitude 472 14 N. 8 | 


TKAVERSE TAaEHLE.. 1 theſe 
8 Is | 5 45.3 W. 7 
. | 1 a at 
Courſes. |Diſt.] N. S. | E. | W:.] 
8. 8. W. 48 4444 18,4 | 
15. W. by S.] 36 | 29,9% ö 
5 | N. E. 24 17,0 117, o zo, o 
| 


is 57,3 S. and the departure 2 1 | 
Now the lat. left was  _—— 48% 20N. 


Diff. of lat. by account ,/ 'm— 0 57 Ss. 
* 54 , . p 
8 0 n — — „ . { © < * : 


* 


By the Traverſe Table it: 5 * by account che diff. of lat. 
r hs 


Th 


| 1 f i = Re Ne ca ta * 

\ Wa ; od OY * 
Latitude in by accoumt | 
8 Ho Þ wa 19881 72 


4 ” 4 


Differing g miles from the true latitude. by obſervation. 


find that the former meãſures 52 feet between knot and knot, and 


half-minute glafs are both faulty, I correct my difference of lati- 


. re ** F 5 e 


latitude 66,2 S. and my departure 24,7 W. 
Nou from latitude left 9 . 499 20M. 


— —— — i 


47 « 14N. | 


your Agreeing exactly with my latitude by obſervation : I therefore 
a te conclude my reckoning ſufficiently correct. Then; with the dif- 
Cale, Wi ference of latitude 66,2, and departure 24,7, together with yeſter- 
aal day's latitude, I find the difference of longitude either by Middle 
ert Latitude or Mercator's Sailing. V 
rt In the laſt example 57,3, and 21,4, multiplied ſeverally by 156, 
-Wthrice the meaſured length of a knot, and divide the two products 
by 135, five times the meaſured time of the glaſs, will give the 
1 thi difference of latitude 66,2, and departure 24,7, which is the ſame 
8. o thing as if every courſe had been corrected ſeparately, _ 3s 


Are in 5 


Lat. in, corrected for error in diſt. 


E = om Ep 


Yeſterday at noon, we were in lat. 36 15'N. and have failed 

theſe 24 hours S. E. 3+ 55 miles, N. E. by N. 20 miles, W.S. 

| W. 70 miles, S. by W. 4 W. 20 miles, and by obſervation this 
ay at noon we are in lat, 34% 50 M . | =? 


PERONING: ” i 9; 


Wherefore I examine the log-line and half minute glaſs, and 
that the latter runs only 27 ſeconds. Now, as the log-line and 


tude and departure as in Caſe III. and find my correct difference of 


Take diff. corrected for error in diſt. 1 68. 2 


* 


- 


178: _ RVLSS/ FOR! CORRECTING 


Ga 63 
; 2 F . : * 
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# 
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| Courſes. -{Dit.] N. #8. F. ... 


WY E. | E.. I-55 4 TK 1 F 143 | ; 9 
Wen N. 20 [16.6 F fin 
W. S. W. 99-3- R 72 ſer 
8. by W. W.] 20 | | ; . tuc 
j ; 16.5 70.5 15105 
| 16.6 53.6 ak ; 
x — — — — Bos. ; 7 Gs 
. bf 64.2 16.9 4 5 obs thi: 
7 | | n | {1 7s {78 - 8 81 107 
| - : | „ pere 
By the Traverſe Table it appears, that by account the dil. 1 
lat. is 64. 2 S. and the departure 16,9 w. 40% et a. Fe 
Eatitude ſailed from — 36˙ 15 N. bet! 
Difference of latitude by account e true 
Latitude in by account — 35 IV. 


Differing 15 miles from the latitude by cblervatiau 75 1 ; 

I now examine the log-line and half-minute glaſs, and find then WM 4 
both right, Next I conſider whether there be any current, an 

I think. I have reaſon to ſuſpect one: upon trial I find there | one R 


eh 8. S. W. 4 W. at the rate of 7 fathoms an hour, u nc 
judge I have been in it theſe 24 hours. Then 7 fathoms (0 = 


tenths of a knot) per hour, in 24 hours, makes about 17 mils; Ml © 
and to the dift, 17 miles, and courſe S. S. W. 3 W. the diff. d n, 
lat. is 14,6 S. and departure 8,7 W. 3 5 N 1 

| | ML Deg. :. P 
Now by tra. table 64,2S. 16,9 W. | Latitude ſaited from 36 15. ve 
And by current 14, 68. 8, 7 W. Diff, of lat, cor. for cur. 1 106. in lat 


| —— — — 0 nud 

Correct for cur. 78,88. 25,6 | Lat. in correct for cur. 34 g6N, gitud 
+ | 8 | . Sn 15 
Which agreeing with my latitude by obſervation, I conclule i and t. 
that my reckoning is right; then having the latitude left, and l. To 
titude come to, the difference of — may be found either by the de 
Middle Latitude or Mercator's Sailing as before. (2 b1,8, 
If, after all proper allowances are made for errors in diftance, To 
currents, &c. the latitude by account and obſerved latitude ſhoulM 5 31 
diſagree, then the reckoning muſt yet be further corrected ; and tod betwe: 
which, the following are the common, and ſeem to be the molt n- miles. 


tional methods, 
| | Ee” | | CASE 


* , * 5 b 
aw a 2 I s 1 
- THE-DEAD RECKONING. £39 


„„ 
If the Cane found by ee Aſhen thre Pinto thr 


kurx. To the amenes of latitude and . by be 
find a courſe ; to this courſe and the difference of latitude by ob- 
ſervation, find the difference of PER, Fe 8 8 * i Lat 
tade or Meme 5 4 > 5 15 


EXAMPLE. 


Yeſterday at noon, we were in lat. « 39 18 / N. by an obfervatil, 
this noon we are in lat. 37 48'N. our dead reckoning gives 
107 miles of 1 and bq'of weſting required the true dif- 
ference of longitude 

To the difference of latitude 107, and departure 64, 1 find the 
courſe 22 points; then with the meridional difference of latitude 
between the two obſervations 115, and the fame courſe, I find t the 
true difference of longitude 6g miles. 


CASE II. 


* Ire the Courſe found by Dead Reckoning bs more than Points, & 237%: 
1 / and leſs than 5 oe or 56. my 335 
Wo RvLE. With the diff. of lat. and dep. by account, find the dif- 
a with this diſtance, and diff. of lat. by obſervation, find ano- 
Ty ther departure. Take half the ſum of this dep. and dep. by ac- 
: Cunt, for the true dep. with which and the diff, of lat, 1 N 
ra oa, find the 4 of longitudle. | 


EXAMPLE. 


ch, Yeſterday at noon, we were in lat. 529 40 N. and are this noon 
96. in lat. 54 22/N. h ving by account made 84 miles of northing 
—W ad 76 miles of weſting; required the true difference of Ion- 
$6, gitude ? 
1 To the diff. of lat. 84, and dep. 76, the diſtance is 113 miles, 
ole BY and the courſe 422. 
d h. To diſt. 113, and diff. of lat. between the two obſervations 102, 
er br WW the dep. is 47,7 ; then 76 added to 47,7, is 12 3.75 half of which is 
61.8, the true dep: 

ance, To dep. 61,8, and diff. of lat. by obſervation 102, the courſe 
ould BY 5 319, and with the courſe 31, and the meridional diff. of lat. 
- —_ the two obſeryations 171, I find the diff, of long. is 103 

N- miles | 
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7 4, 


If the-Courſe by Dead Reckoning be more than 5 Points, or go 


Rol. With the diff. of lat. and departure by account find the 


diſtance ; then with this diſt. and diff. of lat. by obſervation find the 
e bite 5h 13 tot To booths 2d: 6, 


f Nn r $a A r 
. EAAMELE.,.;. „n coanr 
Yeſterday at noon we were in lat. 38% 52' N. to- day at noch we 

are in lat. 40? 18'N. and by account have made 68 miles of north, 

ing, and 112 miles of weſting ;' required the true diff, of Jongi. 

Weed} ond 2; Gor rot ir oye oe 008 tn oh 

With the diff. of latitude 68, and departure 112, I find the diſ. 
tance 132 miles, and to diſtance 132, and difference of latitudę hy 


obſervation 86, the courſe is 40 30 nearly ; with this courle, and | 


the meridional difference of latitude between the two obſeryations 


111, the difference of longitude is 130 miles. 


The reaſon of the above rule is plain, if we conſider, that when 
a ſhip ſails near the meridian, it will require a ſenſible error in the 
courſe, to make any conſiderable error in the difference of latitude; 
which can hardly happen if proper care is taken at the helm; and 
therefore it is moſt likely that the error is in the diſtance run; but 
when the courſe is near the middle of the quadrant, or between; 
and 5 points from the meridian, it is then probable the error may be 
in both the courſe and diſtance ;: and when the courſe is more hon 


five points from the meridian, it is then moſt likely the error is in 
the courſe, as it will require a great error in the diſtance to make 


1 one in the difference of latitudde. 
OTE. As the true place of a ſhip depends upon her latitude 


and Jongitude being CT I have ſet theſe down only. 


the reſt being of leſs conſequence to the mariner. 


| | To correct for ſeveral' Days. 5: - 
By help of the three preceding rules, the longitude may alwaysbe 


corrected for a ſingle day, but it an obſervation has been wanted for 


one or more days, then mark the latitude and longitude at laſt ob- 
ſervation, or if this be your firſt obſervation ſince leaving the land, 
mark the latitude and longitude of the land you left; this is the 
only latitude and longitude you.can call certain; all the following 
part of the reckoning muſt undergo a correction, which is made a 
follows: | | : BY «RE 

Take the northings, ſouthings, eaſtings, and weſtings, that you 
have made ſince your laſt obſervation ; or if this be your firſt ob: 
ſervation, then for every day from your leaving the land, minding 
not to leave out the difference of latitude and departure of the day 
you correct on, and bring them into the traverſe table, by which 


you will have the whole difference of latitude and depart ure by se- 


count 


titud 


ri DEAD nECKoNING — 


count ſince the. laſt obſervation; and with that fame difference of 
latitude and departure find the courſe: by dead reckoning, then ob- 
ſerve which of He ſorpgoing Faſt that courſe falls under, and cor- ' 
rect by the rule for that caſe. But when an obſeryation has been 
wanting for ſeveral days, then mark the latitude and longitude you 
were in at your laſt obſervation, of leaving the land as before, and 
then you may correct with a greater degree of certainty ; eſpecially 
in high latitudes, by the following rules : nn 


Reckoning from the laſt certain latitude and longitude, 


When the courſe given by the meridional difference of latitude - 
and difference of longitude-by account, taken as difference of lati- 
tude and departure is Teſs than three points, or 33 degrees. 

RLE. To the meridian difference of latitude and difference of 
longitude by account (taken as difference of latitude and departure 
3, a ſhewn in the Mercator's failing) find a courſe, with this courſe 
4 and the meridian difference of latitude by obſervation, find a cor- 
he reſponding departure, which will be the correct difference of lon- 


F Zitude. | | 

. ee t 8 
be Having failed three days ago from latitude 49 57” N. and got no 
an obſervation till this day at noon, and find I am in latitude 45225” N. 
in and by dead reckoning I am in 45 12“ N. having differed my longi- 
ke tude 173 miles; required my difference of longitude? FS 


| M. Parts. — : M. Parts. 
de Lat, failed from 49 57 N. 3470 | Lat. failed from 49 57 3470 
Y + Lat. by Account 45 12 N. 3047 | Lat. by obſer. 45 23 3063 


Merid. diff. of lat. by acc. 423 Mer. diff. of lat. by obſ. 407 


be To meridian difference of latitude by account 423, and difference 
or of longitude by account 173, the courſe is 22? 15'. Then with the 
. 
i 


courſe 22? 15', and meridional difference of latitude between the 
obſervations 407, I find the difference of longitude is 167 miles. 


__ Do SE | 
When the courſe given by the meridional difference of latitude - 


and difference of longitude by account, (taken as before) is greater 
1 than 3 points, and leſs than 5 points. „„ | 

RULE. To the meridian difference of latitude and difference of 
g longitude by account, taken as difference of latitude and departure, 
ö ind a diſtance; with this diſtance, and meridian difference of la- 
h atude by obſeryation, find a correſponding departure; half the ſ * 
8 | 


182 ) RULES, FOR, CORRECTING | 


of this departure, and the difference of: nr PX coun 
correct ditterence of longitude.. * 1 ng 
| EXAMPLE IL + dug 
Three days ago we were in latitude 4523 N. and have fin the 
time failed my ſouth. and weſt, 12 17 15 port bg reckoning ater 
= latitude 94 miles, My. our long itude 145 mi buf by au d- 
ervation this day, we find we are in Laude 4. 0 40 o 4 the 
correct difference of longitude 7 FN can 
Lat. ſailed fi . failed f A1 Pn 
at. ſailed from 45 23 3063 | Lat. failed from 4522 
Lat. by acc. *&P 49 N. 2937 | Lat. by obſer. 43 25 Hi 
Mer. diff. of lat. by acc. 132 | Mer. diff by che 2 15 
With the meridian difference of latitude by acc. 1 Ren; 
ference of longitude by acc. 147, I find the diſtance 198, and courſe 
48. Then to diſtance 198, and meridian difference of latitudehy 
obſervation 153, the dep. is 125; now 125 added to 147 is 293 5 
half this ſum, viz. 136, is the correct diff. of agen 


CATER III. 


When the courſe given by the meridian difference of its and 
diffcrence of longitude by account, (taken as before) i is more than $ 
points or 50 degree. 

RL z. -To the meridian difference of latitude 5 ane n gf 
longitude: by account, taken as difference of latitude. and departur 


find a diſtance, 
To this diſtance and 3 11 of ane by pac 


tion, find a correſponding departure, this departure will be «hore 
rect difference of longitude, - 


EXAMPLE III. 


Two days ago 1 was in latitude 43? 34 N. and have East l 
made by account 50 miles by ſouthing, and 256 miles Gps 
longitude weſt, but find by obſervation that I am im 42 9 8 
what is my true difference of longitude ? 


| M. Parts. M. Part 
| Lat. ſailed brow, 43 24 N. 2910 | Lat. failed ves 43⁰ 34 -* 
Lat. by account 42 44N. 2841 | Lat. by obſer. 42 30 1 


——ů— 


Mer. diff. of lat. by account 69 | Mer. diff. of lat. bra 5 


Then to meridian difference of latitude by account 69, and diff. a 
of longitude by account 256 (taken as difference of latitude and de at 5 
parture), the diſtance is 265, and courſe 75 degrees. ting t 

And to diſtance 265, and difference of latitude 88 (the mein real 
difference of latitude by obfervation), the departure is 2 50, Which 1 ole 
the correct difference of longitude. v | 
etz 


* 3 "4 


( 


i ' ; 6 as 
nn DmAD YECKONINE.. i 7 
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Here we have' given at ſome length ths different methods of cor- 
refting the dead reckoning by an obſervation, which are zeadily done 


þy the table of difference of lat tude and departure. 


The ſhip's way is: generally greater than the diſtance given by. . 
the log, and it is always-ſafeſt to have the reckoning a- head of the 
ſhip, that the mariner may be looking out for land, and not make it 


* gs Rf GA rent 4 og Ar . 


defore ne is aware of it. 


* 5 


mile over for every ten given by the log, for the heave of the'ſea; | 
but if the ſea be againſt. or athwarther, her diſtance muſt be leſs than 


"= 


that given by the log. 


The error in the ſhip's reckoning is frequently attributed to un- 
known currents; for by various cauſes yet undetermined, there ane 
many counter motions of the water in the open ſras, as well as 
tions may be tolerably * 


thoſe obſerved near the ſhores, where the mo 
well accounted for. Some of the obſerved currents in the great 


ſeas may perhaps be owing to the tides following the moon, and to F N 
the libratory motion the waters may have thereby, and the unſettled (©. 
ſetting and drift of theſe currents may poſſibly depend on the * 1710 


in the moon's declination. However, it is well known from 


ſervations, that the trade winds occaſion a conſiderable current | 


within their limits, particularly within the Torrid Zone, where the 


motion is perpetually towards the weſt, at the rate of 8 or 10 miles 

a day, but at the extremities of the trade winds, or near the lati- 
tudes of 30% N. or S. it is likely that the currents are compounded | 
of the ſaid weſtern motion, and of one towards the equator ; there- 
fore, all ſhips failing within theſe limits, ſhould allow a courſc/eap | 


day for this current. 
NoTE. 
the difference of latitude by obſervation, the 
reckoning, but if lefs, the reckoning is a head of the ſhip. 
When the mariner is dubious of 
nerally runs into the latitude of the intended port, and then fails E. 
or W. if there be ſea room, according as it is ſituated, and keeps a 
good look-out for the lanßc ; Sf $06 
The method I have choſen to introduce the young mariner into 


the moſt capital part of _—_— is, by ſhewing him firſt how to 
$ 


work a few ſeparate day's independent of each other, and then 
proceed to a continued journal from London to Madeira and Te- 


1833 
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A 
- 

* 


after the thip, it is common to allow one 


When the difference of latitude by account is leſs lan 
ip is a-head of the. 1 


is account of longitude, be 2 TE 


— 


neriffe, and back again to England, in which will be inſerted moſt 


of the occurrences that commonly happen at ſea, or in harbour. 

[ have ſeen many young navigators who have been taught the 
principles of navigation on ſhore, very deficient in keeping a jour- 
nal at ſea ; and therefore, muſt requeſt the Teacher not to omit put- 
=g the pupils over the following journal, which will render them 


ready at working a days work at ſea, and confirm in their memory 


EXAMPLE 


thoſe rules they have been over, 


„ RULES, FOR KEEPING A JOURNAL. 


"EXAMPLE, 1. 


May 24. 4500 ze lerdey at noon we were in the Haritride of ela am 
tude 222 18 W. and have failed till this day noon, as by the 16g-board, Fs 
tide having all the time ſet 8. by E. 25 miles pol n 3 She my + * 
pins ande che direct courſe and diſtance made good? 2 1 1 


8 
8 
= 


| 18 5 * . . Travers ante, 


HK F Courſes. Winds. Lee-way. Courtes. Ditt. | N. | 8. Ave Hik 
if 6/-z[N. N. E. W. IN. N. E. 31 28. pl 0 
2} 6 2] + | E. N. E. 35 13.4 | 21-6 
31 6 | E. by S. 4390 | 7. | 

1 33 3.5 1 3 31 6 
— 6 44 S. 8. E. 5165 | 4 6 
EF TATE 8. by E. 60 & «| 
6f 612 E. N. E.] N. W. | 4. — — 6] 6 
IN {be 42- 0, 11a. 0 220,p0Bl -| 
81 5| 8 42.0 4 54 85 
of 5| 6] | — gl 5 

Io 5 4 | | Diff. Lat. 70. 9 On to] 5 

111 5 of - . 25 left — 40* 2 28 N. NM H Pr 10 I 5 

= 5 3] E. by S. N. Diff. Lat. — „ Papi 120 5 
3. | | | 3 5 

2 b 2 Lat. in — 17 N. M. Prep 2| 5 

6] 44 | | | Do þ 

| Mid. 1 — 45 52 „ 5 

| 0 4 8 S. 8. E. Co. M. Lat. 44 08 * ret | X | 
8 7 3 Long. left—22 18 v. 90 5 
ol 7] 5 Diff. of Lon. 2 39 E. ora ql & 

zof 7] | o] 6 

111 7} 9 | Long, in — IC 5 W. 11 5 

124 7 3] Direct Courſe 5722 E 120 5 

Diſtance — 131 miles. © 


& 4-# A 


The conrfel an ede en the log · board being examined, it appears that thei 
goes large, and has no lee-way ; therefore the ſeveral courſes from the 1 
board are entered in the Traverſe Table without alteration. 

Next the fathoms and knots belonging to each courſe are ſummed un, and ther 


ſults are put in the column of diſtances in the Traverſe Table; and tothe ſup i: 
courſes and diſtances, the whole difference of latitude, departure,: coun: the c. 
diſtance made good, are found as above. correc 
Then having the latitude left, and the latitude come to; find the | whict 
the middle latitude, and with that, and the departure, find the 3 &c, And her 
middle latitude ſailing. or Me 
Or with the courſe, and meridional difference of latitude, find the difference almoſ 
longitude, by Mercator's failing, 
Norz. When the odd fathoms are — five, we allow one e knot, but, 2 bore. 
five, nothing is allowed. | 2 degret 
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WY ELIAMPLAED: _ 

ne 29, 1792 3 being yeſterday noon in latitude 250 39'S. and longitude 100 3 
iled ti r 


| 47 

U ' i . ; t | Sh A 6 : . * 1 
. ue bade f this day noon, N 1. in a current ſetting fou 
t miles an hour, the variation 14 point weſt; required the ſhip's place? 


5 


n 2 


k 3 < 1 1 * N 
i Og ern E „ pg No Say ue oe rr ran Of rs. 0 SAS RS 
LoG-Boar D. 
« * 
** 
— — 9 * * * 2 3 10 4 
* 1 + 


 Traverss TABLE. .. 


2 
IL. 
_ 


8. by W. W. by 8. 


Di... lat. 
At. left 


my |_1 Bug | os 4 
wm; hI_ ww © ZO QO>SI Ry Þ WS DB = 


8.8.W.| Ww. 


, . at.in 28 15S, Mer, Parts 1768] 
1 3] 4 . 8 | PEE * 

a 2 

6 S. E. by S. S. W. by Ss. 1 FEY 

j | b. M. lat. 63 08 „ 

0] © n 1 . ; ' 4 
10 | Long. left 10% 15 E. ; E 
II : 


—_ 
ww 


——— — — 


Wn WR OS: ON Un in os os Þ: ns: os os: os os: os: i, A Om Ob: On 2 
OO es o gossen + -0w 04+ 0 0 


[Dif. long. 1 0 E. or 101, 4 E. 


ong. in 11 17 E. 


courſe is S. 18ů 30 E. 5 | 
Diſtance 174 miles. 


Ke: \ 


„ „ | 


The courſes and winds on the log-board being examined, it appears that the 
ſup is cloſe hauled on each tack, and one point lee-way being allowed, reduces 
the courſes, and taking a courſe for the current 8. theſe ſeveral courſes being 
corrected by the variation 14 point weſt, give thoſe in the traverſe table, to 
which the whole difference of latitude and departure is to be found as above. 
And hence the latitude and longitude in may be found, either by middle latitude - 
or Mercator's failing ; for as the ſhip is near the equator; the difference will be 

almoſt inſenſible. 3 | I OY : . ous i 
Nore, In the two following examples, the courſes are corrected to the neareſt 

degrees, as ſet down in the traverſe table, and the odd minutes are rejected. 


. . | | A 2 
1 „„ EN 
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136 | RULES FOR KEEPING A Job El. 
_ EXAMPLE III. 1 
| Yeſterday at noon we were in latitude 330 40“ N. longitude 1640 weſt, the fy veſt 
_ was obſerved to ſet 50% 18 from the north point of t 5 we hive (al . 
this day noon, as per log board, in a current ye eb S.W. 14 mile per hour, = 
required the ſhip's place, aud her courſe and diſtance to the weſt end of tie WY Hour: 
Tr.. 5 ee R... 
Menon > > YT AR: 0 Taye Tantre. WML 
K | F Courſes. | Winds. jL-Way | Courſes. Diſt.]N. | S. ET 19 
R M2 n — a | 2 cheat — 1 | 1 
16 28. by W. W. o S. o E.] 40 | 4o,o %, 1 6 
26 0 | | [x S. 10 W. 50 68, 9 1555 2] 6 
4 7 0 ö : 8. 55 W. . 36 20, 6 | 29 $ 6 
2 71% | 7 Dir. Tac Er af SR 6] 6 
1.913 £2 Lat. 171, 2 | 0% J 0 715 
| 7.7] 2[8.w.bys.jW. by N.] 1 I SLY, [LE 
817] 2 | | b 1 1 als 
9| 714 Dili 
076 | Before the courſes can be corredted M, 
1111714 | ' {jput into the Traverſe Table, che van 14. 
121-8 1 Itſtion of the compaſs muſt be found f :| « | 
* 8] © the ſun's true amplitude. 1 41710 
2 5 ; The declination is 229 30” M. 7 
131 2 Fon | As coſ. 330 40“: rad. ;: fin. 22* 30: fi 7 
[ 4] 7] 5]S-WbyW N. W. o || 2+ 5 & RE 
$19] 2 ö So that the true amplitude = 62% 3 
6 - 6 * Mag. amplitude - 50 16 Wy» 7] 4 
| 8} ©] © VPiariation = 12 20 WE 
of ©| 2 he courſes on the log-doard beinge 
1 661 rected by this variation and the lee · ij 
11 61.3 will give the courſes fitted for the Tr 
1124661 | , verſe Table. IS | 
| 1 * | 0 4 : Sum. Lat. 
Lat. left — 33 40 N. Madeira's lat. — 329 30 N. M. Parts 20 
Diff. lat. — 2 51 8. Lat. in — 30 49 N. i a. Lat. 
e tn | | 1 _ . Mid. 
Sum Lat. 64 29 [Sum lats — 63 19 L 
Mid. Lat. — 32 14 Mid. lat. — 31 39 | BS bin 
Co. Mid. Lat. — 57 46 N. — — 
— co. mid. lat. — 58 21 1 5 Preſe 
Long. left — 16 20W| — — 
Diff. Long, — 1 36 W. Madeira's long, — 17 26 w. 
Long. in — 17 56 W. 
Long. in — 17 56 Ww] — 
. Diff. long. „ 
1 | The courſe NT. — 2 30 E. diſt. 70g miles. 
In the work for the amplitude, the latitude at fun- et was taken the fame 45% 
noon,; for although there were about 46 miles of ſouthing in that time, and ſo 008 in this 1 
had it 


latitude at ſun-ſet was about 32 54/ yet the amplitude being only about ! lh 
the alteration in variation would ſcarcely affect the difference of latitude and 


parture found from the courſes ſo corrected. 
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OE OE ut a en IS 
oon we were in Latitude 19 3o' 8. and Longitude o 10 E. This Fore- 
Yeſterday at Th the Sun's Altitude to be 100 4of when he was 80? zo from the North | 
— of the Compaſs, Declination being then 1 27! N. we have ſailed till this Day 
= as per Log-Board, in a Current \etting by the Compaſs W. N. W. 8 __ = 
doo. Required the Ship's Place and her direct Courſe and Diſtance to the Iſland 


= 


* & 
4 I 
| " 2 


Helena. # Tf 2 | — 1 — 
Löc- BOARD. —_—— * TA VERS TABLE: 
H. K. F. Courſes. | Winds. E. W. 
i] 6] 7| R. by E. E. by N, bs 
| 6| 2 AS 3 ; = 
4 11. 
4 - 3 3 
I 
; 6] o 6 5. af | , Dep: 92. | 
o| 5] 8] North, E. N. E. | 48 fo 
| 5 4 | 75 Lat. 199 30'S. Alt. 109 40 Dec 17 2%. 
50 1! | „ 8 
# - 3 ; # 7 Gy Co. Alt. 79 20 P. Diſt. 10 27 
12 . 
11 , g Co, lat. yo 30 Co. Sec. o, oz 565 
6] 4] N. N. W. N. E. Co. Alt. 79 zo Co. Sec. - ©,00757 
71 0 1 N L . - BE 
of 3 Sum 257 17 = 
7 51 £ Sum 128 38 Log. Sins 95927 
710 P. Diſt. 107 27 
pt Es | Te: 
7 j [Rem. 2111 Log. Sine 8, 58793 
6| 3 : DT, 
4 0 1 #49 2)19,48389 
29 N . Mer. Parts. | | 
1 e LN AO True Azimuth _ 113 oo from the 8. 
Sum, Lat. 2) 36 54 Mer. Diff. Lat. 133 A 7 180 oo $6 
Mid, Lat. 18 27 | [True Ditto 567 oo from the N. 
5 Un. IMag. Azimuth 8 3o from the N. 
oMid. Lat. Variation F 
N 2 : Lat. in 172 24'S. Long. in 1 28W.M.P. 1060 
Longitude left _ 100E . 55'S, St. Hel. Lo. 5 46 W. M. P. 963 
Diff. Long. —S 4 cad an 5 
"4 - | 2 Lat. 1 29 Diff. Long. 4 18 M. D. Lat ge 
preſent long. t 28. 3 60 
| n Miles 8& In Miles 258 
With the Meridional Difference of Latitude 
and Difference of Longitude, the Direct Courſe 
. St. Helena is found S. 70 22/W. and with 
miles that Courſe and the proper Difference of Lati- 


e UN | tude the Diſtance is found 265 Miles. 


0 ba this Example the Azimuth is worked with Yeſterday's Latitude and Declination, 
5 had it been worked with this Day's, tie Variation would have been 129 26" W. 
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: Hoe a of the Sea, &c. and to correct the Dead Reckonin by u 


FRANCES, or Lo DON, 
WILLIAM HEATHER, Conran, 
o 
f 


+ — — * 
©» * * 


KEPT 5 


0 8 E P H WYAT T, Mark... 
Departure taken from the Lizard i in Lilttbade 49557 N. Longituk 
Jha W. bound for Funchal, in Madeira, in Latitude 32" 307 
ngitude 17* 5' W. and to Teneriffe in Latitude 451 45 
Longitude 16? 26'W. bearing from the Lizard- Point 8. 4 
W. diſtance 1166 Miles. 


Begun April 11th, 1792. 


In the followin ng JournaL are exemplified, the Manner o 
allowing for the Variation, Lee-way, Lying-to, Calms, Cuntetits 


Obſervation, in all Caſes ; with moſt of the Occurrences t at com- 
monly happen at _ and the Ship's Way pricked off on Mrzel- 
ToR's Chart. 


PA 


T1 


ow 


AJ oba or hd 


d board; th n 0 i 


and top-malt up. 


** 


f 
' 
2 


> r e 


Weaneldz A. M. the ilot came c ed 
April 17 14 e ower Whi arf; at T7 cb With 
1792. | the beſt bower at Black Wind 848. © 
Freſh les and cloudy —_— with — 13 
Thurſdayx 55 M. weighed and failed; at ꝙ c 
12. rat Graveſend, and cla ape = 
Wh TIES Fs 4 P. M. bel — fied "moderat 
at q came to with the beſſ bower at the in 
Friday "of fathoms, freſh gales ; at 4 A, M. weighed and 
113. | failed; at 11 came to anchor in the Downs in 7 
fathoms, Deal Caſtle beving V! 1. 825 * 
miles. Wind W. by S. | 
— At 1 P. M. ent the Fiter on ſhore. N by 
Saturday hours, the firſt and middle parts md = 
14. fiir, the latter part eee * oi 
the boats i in. I A* 
Strong gales and cloudy ; at 2 P. M. v 2 out 8 
W | long fervice of the beſt hower, got top-gallant 
50 * | yards down; at 4 P. M. ſtruck yar D 
. maſts. Theſe 24 hours had very bad 
: wind. Wind W. by 8. | | 
_ Theſe 24 hours, for the moſt part, freſh ga . at 4 
Mond A. M. hove up the beſt bower, and let go the call 
9 7 bower ; at 9 hove up the ſmall bower, and let go 
— the beſt bower again; people n in max- 
ing points and gaſkets, Ef Ns 
At b P. M. ftro gales with heavy rain; at t8 veered 
Tueſday out the long ſervice, and let go the ſheet anchor 
17. | under foot; at ꝙ A. M. hove up the ſheet anchor. | 
| Wind variable om 8. by W. to W. 1 
| Theſe 24 hours, for the firſt and middle part, mo- 
5 | derate and fair; - the latter part, 1 gales. Ih 
1 Wind W. by 8. 5 
Theſe 24 hours, freſh gales and: r: at 35. M. got 
Thuriday -4 top-gallant maſt eb. ng at 10 A. M. got got 
"P Wind E. S. E. 


1 


| CONES OTIS 4＋E—.g...8ß————＋—»—K————ß——ßr——— öB⁰P;. HHS © 
23| P. rw. Aw. N. 4 W. P. | 
4 ET ITY TO . LS S — 4 ow hs bs 1 0 p 
8 Fi ; ; 1 ; +: Me 4 
110 Noe N. by W. ö f At 68. 10 
Lie P. WW, 4 12 
57 | 14 [At s Beachy bore N. by W. 6 Miles BK! 
4 W. N. W. Z W.] N. ZW. [At 8 Beachy bore N. E. by R. 9 Mile 4 
8 W. S. W. N. dy E. reſh Gales and clear, ſeveral 8 6 
r . cloſe 8 
1 1 both Topſails. 10 
12 t 12 P. bore W. x n 
. ieee with che! 
R = 
THT — — — — — — — 8 
. = 
| 5 ILee- 1 3 had (ai 
H. K. | F. $ Courſes, Winds. [Way. RzmARrxs on board, Saturday, Ap. 1, point o 
— — 1 —— ———.— ao E. Diſt. 
3 is ay f of w. s. w. N. by E. | | Traver 
. | ; Freſh Gales and clear. tA Variati 
8] g1f- {0 III At 4 P. M. parted with the Fleet, the till two 
11051 8 ö being bound to Spithead. Dun the Loy 
inf 47y 6 | bearing W. N. W. diſtant 21 Mils, ſet dow 
21 5 © | | Atz; let out one Reef of each Top- al ſecond 
4] 4] 4] . At y A. M. Portland Light bore W. N aud the 
s 13 W. 9 Miles. Fs third C 
81 415 » | 3 At 10 A. M. it bore N. E. 12 Miles, 14 Having 
042 [Sby w. 2 W.] N. N. E. Sail in Sight. te Courle: 
22-7 $i © TH I | 1 1 comes! 
D 
Ji — — NN 
Being upon the Coaſt this laſt Day, the Log is hove, and the Bearings and Diſtantes 8. S. W 
of Lands, Rocks, Sands, &c. as you approach them muſt always be ſet down, and arc 
of the greateſt conſequence, eſpecially in bad Weather, or when you are in Danger df 
being drove out of your true Courſe, in the Night, or in a Fog; ſo that you may at an 
Time determine, by your Reckoning, or the Chart, the Ship's Place, and fail Courſes 
and Diſtances as Circumſtances require, in order to paſs Places of Danger, and to 
have it always in your Power to take your Departure from ſome known Place, in caſe ] 
you ſhould be drove out to Sea in the Night or in Foggy Weather, when no Land can be Or, 1 
ſeen. For it ſometimes happens, that in working to Windward in the Engliſh Channel, found te 
E. of Dunnoſe, Ships by making too long a Board, have got upon a Sand called the | 
Ower, which lies from Dunnoſe E. à N. 25 Miles. It is therefore abſolutely neceſſary Longitu 
to have good Draughts of the Coaſts you ſail upon, unleſs you are well acquainted with Differer 
them indeed. | | | 1 5 1 Longity 
| 8 
Latitude 
Vihant': 
Differer 
With 
Bearing 


{4 Mite 


| Courſe Diſt 


1 
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[RzmAzcs on board, Sunday. Apr. 23d, 1792 
. [Theſe 24 Hours moderate 
hs : | Weather. : 


S. W. byW.3W N. E. fAt6 P. M. the Lizard bore N. by R. 1E. 
225 Diſtance 6 Leagues, from — 2 1 i | 

| my Depar. it being in the Lat. of 49® gy 
| N. and Long. 5 14/ Weſt of London; 
S. W. a W. | Several Sail in Sight, ſtanding to We 


| At Noon, Uſhant N. 800 2& Ww. Di 
| | | 54 Miles it +: 47 
3 os IVariation 2 4 Point Weſterly  _ 
S. WI D. R. Lat. by Obſ. Mer. Diſt. Diff. Lon] Long. in, | Diſt. | 
1 — | 00 48/ | 1810 | 62 28 W..[Funch, $.24.4 
3 : FL | | _» {W.D.n058M. 

The Lizard bearing N. by E.$E. Diſt, 6 Leagues from the Ship is the ſame as if the Ship 
had failed from the Lizard'6 Leagues or 18 Miles upon the oppoſite, or S. by W. 4 W. 
Point of the Compaſs, and allowing for the Variation, as before taught, makes it S8. half 
E. Diſt. 18 M. which is to be ſet down as the firſt Courſe and Diſtance in the following 
Traverſe Table. 85 

The firſt Courſe ſteered by Compaſs is S. W. by W. 4 W. which, allowing for the 
Variation, makes S. W. by S. half W. and the Sum of all the Diſtances ſailed on that Courſe 
till two o'Clock, when it alters, is 18 Miles and an half, which being doubled, becauſe 
the Log is heaved every two Hours, gives 37 Miles ; ſe the ſecond Courſe and Dift. tobe 
ſet down in the Traverſe Table is S. W. by S. half W. 37 Miles. In like Manner the 
ſecond Courſe ſteered is S. W. 4 W. and the Variation allowed makes it S. S. W. half W. 
and the Diſt. on that Courſe ſummed up and doubled, gives 56 Miles; therefore the 
third Courſe and Diſt. to be ſet down in the Traverſe Table is S. S. W. half W. 56 Miles. 
Having found the whole Difference of Latitude and Departure made upon the ſeveral 
Courſes, I then mark down upon my Slate or Paper what every Thing that is to be found 
comes to, and afterwards ſet them down in their proper Columns as above. 


TRAVERSE TABLE. 


Courſes. Diſt | N. 


8.1 E. 18 
SW, by S. ZW.] 37 | 
8. S. W. 3 W. 56 
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Un on nou 


» 0 © a> tt 0 o© &+p 
unwound > 


_ wo 


8.26 30 _ 
V. 


yy Now to Diff, of Lat. 95. 9 S. and Dep. 48. x 
| W. W. the Courſe is S. 260 3o' W. Diſt. 10 Miles; 
then Lat. ſailed from, or Lizard's Lat. 49 55/N, 
| Diff. of Lat. — — 3 
23- Lat. in, or Ship's Lat. — 48 21 N:. 
26. 4[Sum of Lats, — 98 18/ 
Middle Lat. 49 o9 
49. 9 Com. of Middle Lat. — 49 52 
1.8 Then with this Com. of Mid. Lat 400 3, or 
— [41% found as a Courſe among the Degrees, and 
| | 48. 1ſthe Dep. 48. 1 in its Column, in the Diſt. Col. 
| Z nds 74, Which is the Diff. of Long. F 


Or, with the Couric 26 30 and Meridional Diff. of Lat, 147; the Diff. of Long. is 
found to be nearly 74 by Mercator's ſailing. | 


Longitude ſailed from, or Lizard's Longitude 30 14 W. This teing the firſt Day ſince 


Difference of Longitude 74 Miles 1 14 W. leaving the Land, the De- 

Longitude in, or Ship's Longitude 6 28 W. parture is the Mer. Diſt. 
| To find the Bearings and Diſtance of Umant. 

Latitude in 489 21'N. Mer, Parts 3323 Longitudein 60 2&/W, 

Uihant's Lat, 48 30 N. Mer. Parts 3337 Uſhant Long. 5s 53 W. 

Difference of Lat. 9 Mer. Diff. of Lat. 14 Diff. Long. 1 23 


— 
3 *% = 


With the Mer. Diff. and Diff. Long. Uſhant is found to bear N. 80% 26'E. and with that 
Bearing, taken as a Courſe, and the proper Difference of Latitude, the Diſtance 18 found | 
54 Mites, —The bearings and diſtance to Funchal is found in the like manner, 


— 


PITTS 
— Deg ey 


' FROM LONDON. ro MADEIRA. 5 5 


* 


: FE. RA Lee- | X 22 | Wee 
H. K. F. 3 Winds. Way RaMAnks 3 Monday, E. hag 4 H. 
2 — — — — | — — 4. — 
MY * 6 4 ISWby WW NJ. Theſe 24 (Hours moderate Gales in 2 
43 5 3 3 of Weather. 4 
6] 5 _ N. W.] At 4 P.M. Spoke the Char 6 
US $15 $69; #4658 Io 8 from Carolina, bound to Lo . - 3 
10 3 6 S. W 1 Ww. | £4; off 10 
r - 
341 3 4. * | | ; 2 
: 4 8 * 67 * 1 o 
„ At 6 A. M. got the Beer Ku "EA | 6 
8 { 5 Fs. W byS}WjW.N,W.þ nel, and unbent the cables and ſtowed tem $ 
zo | 47' 5: 040 At Noon C. Ortegal bore S. 20 als Dit. 10 
12 * I 377 x 2 ies. 2 12 
— 44 | II variation 2 4 Point noe _ 
e pn” by Lat. by Mer. Diff. Ta 5 Courſe 
Courfe. Diſt. Late [Dep. Of. Diſtance. Long. Lo in. — ami | 
Pal EIU ecu] Ina] EE nm 
Is. S. 30 W. 108 W. [ 46. 48 10410 W. 19 19 ves W. E . 5 
The Variation being allowed on each Courſe, and the Diſtances fummeC P LOS 
fore taught, the Traverſe Table will ſtand thus: T 1 Dif Lat 
With the Difference of Latitude and De-jp—— ; ER atitude 
parture the Courſe is found S. 3000“ W. and ̃ — TABLE 
the Diftance 108 Miles. f 1 Courſes. Diſt. at. in b 
Diff. of Latitude 1337/8. er. Parts. 
Latitude it 43 21 N 3323/58. I W. . 1 um. La 
Lat. in | 46 48 NW. 3185] S. by W. Z W. 27 | liddle! 
g | . | 
Sum. Lat. 95 og Mer. Diff. Lat. 138 | Piff. 
l 1 . om, M. 
Middle Lat. 47 34 "The Dit or Long. is found by N 
| 90 00 or Middle Latitude Sailing to be 1 
| — Yeſterday's Longitude ME 
Com. Mid. Lat. 42 26 
- Longitude in \ Wy 
This Day's Dobuddes being added to te Mer. Diſtance Yeſterilay, gives; 10 *% 1 3 
es Diſtance to Day. | 1 175 Sa wr 
5 hs : a : | ; +. a, by D 
To find the Bearings and Diſtance of Cape axed: . ö . 
3 4 | 5 er, Diff 
Latitude in 460 48/ N. Mer. parts 3185 Longitude in 2a v | 
Cape's Latitude 43 46N, Mer, Parts 2926 Cape's long. a 4 5 _ 
Diff. lat, | 3 2 Mer. Diff, lat, 239 Diff. long. a 
36 . 65 | „ "why f. of L 
In Miles 1 2 n Miles 
3 ard's! 


Wich the Meridional Difference of Latit:de and Difference of Long the did Pb, Lat, 
Courſe to Cape Ortegal is S. 20 260 E. and with that Courſe and the proper Differeaced | 
Latitude, the Diſtance is 183 Miles. | ler. Diff, 


at. in 
ape's La 


Mf. Lat, 


Norte. As the Table of Difference of Latitude and Departure are only calculate 5 
ſingle Degrees, the neareſt Degree to the Com. of Middle Latitude i is to be taken in u 
ing by Inſpection to ſind the Difference of Longitude by, which is near enough ff # 
common pur Roſes at Sea; thus the Com. of Mid. Latitude is 420 26/, for which I take # 
to find the Difference of Longitude. The fame may he obſerved in finding the Court With th 
made good, the neareſt Degree or 4 Degree to the Courſe is always ſet denn an wy ds. by 

be found ſufficiently exact, Rs be gg 


g Mind's * Wann ot 47 #2 99 
3 c 
22 rf x 4 


Y 2 be 


** * 


\ — joonxA, oF A VOYAGE. * | We, | 


— 22 I 
K. 7 D — Winde. 22 . 24, n 55 


MEFS = 
TINT ws cf V eat sr. | ; | : 6:3 
: | | „At s P. M. ſaw a Ship to the Weſtward, | 
44 4 8. W. by 8. W. by N. 4 90 | | 
$1 $3 :- | . | [9bſervedthe Sun's Mer. Alt. at Noon 6r 40 
4 5 2 Px}: Zenith Diſtance — 28 208. 
p | | Latitude Sp 45 2 "IN. 5 
4 
1 


| At Noon C. Ortegal S. 100 21/£, via. 
Wariation i 4 Point wenn. 


— "WS 
— 

as 
— 


— 


i Lat. by oor 2 . 
Courſe. A Lat ps Je 356 Long: 8 in| Bearings and Dif. 

| | 2 | | | runcbal d. 28% ,. 
owl 97 96 14 | 45: WM 19:53" | oo 21] 8.01 | Diſt. 87z Miles. 
— By allowing for Variation and Leeway the Work will be as rollows : 


With the Diff. of Lat. ang Do. the Courſe 1 TVN SH TarLE,. 2 
bs found S. 8? 30 W. and Diſt, 97 = 5 e | Wo ST mr 
Diff. Lat. : 1® 36 'S, ; Mer. arts . Fa foe rk loin. 5 * 8. | 2 7 
ande left a=. ED . 71 33 
| * 3047 S. s. . Z W. 1 21.2 11. 3 
at. in by D. R. 5 12 8. by W. 36 35. | 28.5 
— Mer. Diff. n.. l ! A by 
hem, Lat. ga {a — 1 1 g 
3 Diff. Lat. [96. 3 3. 91:8. 3 
liddle Lat, 46 oo | R 96- 3] 3-9 = . 
go o | 1 F + as 
Dep. lig. 
om. Mid. Lat. 44 oo BY 3 | ©] e® 
Longitude lett „ 4 a. „„ 
Diff. Long. ö | 21 W. 


Longitude i in by Account 8 o8 
Here the Latitads by Obſervation differing from the Latitude by Account, I correct᷑ 
or the true Longitude ; and as this is the firſt Obſervation got ſince leaving the Land, 

correct by Caſe 1. as follows: 

zard's Lat. 49% 5% N. Mer. Parts 3470 With the Mer. Diff. of Lat. and Diff. Long. 
at. by D. R. 45 12 N. Mer. Parts 3047 by Account, the Ship's direct Courſe fe 

the Lizard is found to be S. 220 22 W. or 


er. Diff, Lat. by Account 42 308. S. W. - 
 —— | | With that Courſe, and the Mer. Diff. of 
zard's longitude 8 14/W. Lat. by Obſervation, the Diff. of Long, fince 
ong in by Account s 8W. |leavingthe Lizard i is found 167 — | 
# 2 47 
if, of Long, by Account 2 54 | Lizard's . 5 14 W. 
* a 6 60 - 5 ; d- 
Longitude i in 38 or 
a Miles | 174 7 
ard's Lat, 49 5% N. Mer. Parts 3470|With the Courſe 220 22/ or 2 Points, the 
bl. Lat, 45 23N, Mer. Fares 3063ſproper Diff. of Lat. 274 Miles, the true N | 


Diſt. is found 313 Miles. 

ler. Diff. Lat. by Obſervation” 

To find the direct fd  anT Diſtance to Cape Ortegal. 

it. in 4529 23/N. Mer. Parts 3063 Long. in 80 . 
ipe's Lat. 43 46 N. Mer. Parts. 2926 Cape's . 7 36 W. 
MH. Lat. 1 37 Mer. Diff. 137 Diff. Longitude wet” * 
with the Mer. Diff. of Lat. and Diff. of Long. the direct courſe to Cape Ort is 
ay S, E * and with that Courſe and the 1 of Lat. 97, the Diſtanee is found 
de 99 Miles. 


K. | I 
— ens eg e re | X — H. 
2 383 |$.byW.4W Weſt. |. 1 Theſe 24 THouts moderate G - ne . — 
4 3 5 e To. Weather. 8 „ 2 
261 3:59; | 3 ö „ | 4 
'S] 335 | 1 Ats P.M. ſetup the MizenTop-Maſt Shroudg 6 
10 3] 5 | I | and Back-Stays. £4 $ 
dr | 3 | At Noon Cape 0 S. e mer | 5 
Fiz} 3; | I 23 Miles, N : 
6] 3 S. by W. W. by S. 1 ö 3 : 
T | - 
13 - 
! Eil Variation 1 point v Weſterly, per r Antylitule 
1 TER: 55 L. Io | Diff. of | | — 
(Courſe Diſt. Lat. Dep. D Obſ. Mer. Niſt Long. Long. i in ee ps FEM 
= s. | | | | N | \ unchald. 321% — 
8. 2. E. 76 1755. 12E. 44.8 JI 1.41 17 E. 22 A 25 5 TO 
with the Difference of lat. and Departure the | "TT, ua a ro Tak 
Courſe is found S. 99. and the Diſtance 96 Miles. ce c Bures. Diff N. 3. N ‚ the Sh 
_ Diff. lat. „„ ogg 8, - or. at ee + * LIE taught 
Yeſterday's lat. 45 > RR ©: | the Tr 
| _ 555 a &5]- Aj 
Latitude in 44 os N. P. by E. 1 E. 30 1290 ny | is foun! 
. ꝓ—ä— ——— . 1 i _ $3 N . Diff. of 
| Sum. lat, 39 31 196 [P iff, lat, 74.9 ie Jeſter 
| Middle latitude & 44 45 "Yeolterday's Iongitude d, 2. in 
: | go oo Diff. Iongitude o 171. 
N | | | | | Sum, la 
b Comp. Mid. lat. 45 15 Longitude in — 7 44), 
1 | — Middle 
i This Day' s Departure being ſubſtracted from the eridional Diſtance of * | 
30A gives 1? 41' the Meridional Piſtance of To- d ay. ; CW; 
uy SEM | 
q | To find the 3 and Diſtance of Cape Ortegal. The 
i | | | | | Diſt, T 
5 3 IX. Mer. Parts 2059 Longitude in 7 4 N. With: 
1 ape's lat. 43 46 N. Mer, Parts 2926 Cape 5 lonzituds 7 . Miles. 
| cs ny Mg bie w 
{js Diff, lat. 22 Mer. Diff, r. JT Dif. gien $ 
| With the Mer Difference of latitude and Ditferenco of longitude Cape Ortegal i 
fqund to bear S. 13 28'E, and with that Bearing taken as a Courſe, and the props 
Difference of latitude, the Diſtance is found 2 3 Miles. hs 
| re t 
Nor. When the Tenths on any Side are more than F: ox Ralf a Mite, y you mult cm 8 
that Side one more than you found it to be; but when they are leſs than 3, then you 99 * 
need take no notice of them; as in the above the Difference vf latitude and Departs 10 the! 
are 74. 9 and 11. 8, which Icall 7 5 and 12, becauſe the Tenths are above 5. - 
But who you wks the Difference of tarſtude and Departure to find the Courſe b Ne. 
then take them in Niles and Tenths; the tame may be obſerved in caſting up — pe s la 
Coons] 3 
| | | Diff. latith 
If when tected, the Tenths are more than 5, tet one Mile more in the Tra 
Table; 2 if leſs, omit them, as there are no Tenths iu the Diſtance Colarnn, With tl 


aud with 
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FROM LONDON TO MADEIRA, 193 - 
— * ice. 2 „ e's el 7 ?T½ 
n 4 — 7 < 4 . ws P 4 #* & : 4 y * 1 1 


„ ee 
* * 


3 ö „ 1 f Lee-] Remanks on Boa ” Thurfday | 
H. K. F. Courſes. | Winds. ſway | + April, 26, 1792. 
1 5 Weſt. 8 LEW 3 Theſe 24 Hours hard Gales and} 
61-2343 | | ſqually, with ſmall Rain Hand- 
6] 31 5 bis 3 ed the Fore and Main Courſes. 
$ [Lay to, up N. W. by N. off N. by E 5 At 8 P. M. ſaw a Ship to Windwar 
10 Drift 1 3 Mile per Hour W. 25 | | with Jury Maſts up. 2 
+ Vi 2 Up N. W. off North W. by S. | 5 [Set the Courſes cloſe reefed—more 
. 4 Drift 1 4 Mile per Hour 5 | moderate. FA f 
'Þ 8/5] I S. W. FN. W. by W. Z W.] 1 set the Top-fails cloſe reefed. F} 
wel 81 RS IJ Ji. Finiſterre S. 280 3% W. Diſt. 82 M 
— E Tas I . [Variation 1 4 Point Weſterly. : 
_ 5 Lat. by[Lat. by[Mer.jDi. off © Tb, 
_ Cours Diſt.]Lat:JDep.| P. R. | Obſ. |Diſt. | Long. Long. in [nearings and Diſtance, ] 
bl | | Fg | | £4 | Il | | | | Funchal S. 30% 37 W. 
— S8 21 W251 4125 442 04. wake 2.6 | 36 [S. 20W.{ Diſtance 799 Miles. 
_s Taking the Middle Points (viz. N. by W. and N. N. W.) between the Point to which 


the Ship comes up to, and the Point ſhe fell off to for the ſecond and third. Courſes, as 
taught in the Rules for lying to, and then allowing as before for Variation and leeway, 
the Traverſe Table will ſtand as follows: | h OE. 


With the Diff. of lat, and Dep. the Courſe] A — 1 
is found S. 819 21 W. and the Diſtance 25 M. 1 — — 2 — . 
Diff, of lat. oo 04'S, Mer. Parts. | , 2 
Yeſterday's lat. 44 os N. 3937 Courſes. : bia N. 8. 
1 46 me if | w. N. W. IW. 21 | 7.1 
Th Lat, in -44 04 2991 N. N. E. : 4 * 
— gon. lat, 88 12 Mer, Diff. la, 6 N. by E. JE. | 9 | 8.5] 
[4 W. N S. S. W. 2 W. 30 ö : 127. 1 
— Middle latitude 44 06 | — — 
1; WW_ 90 Oo 8 | 3. 3129-1 | 
| | — — 2 
| id. lat, 1 2h 22 | — 
Comp, Mid. lat. 45 54 | big be 27 


The Departure To- day being added to the Mer. Diſt, Yeſterday, gives 20 &, the Mer, 

a. To-day. | | 3 ä 
41. With the Courſe and Mer. Diff. of lat. the Diff. of long, is found by Mercator to be 39 
N. Miles. Or, with the Mid, lat, and Dep, the Diff, Of long. is found by Mid, lat, failidg 36 
ulis Weſt, ET ; | | * L 
$ 5 Yeſterday's longitude 79 44 W. 


Longitude in — 8 20 


Here the Diff. of long, found by Mid. lat, differs conſiderably from that found by Mer. 
cator's Sailing, but if the Mer. Parts were taken from a Table of Miles and Tenths it 
would agree nearer with Mid, lat, Sailing ; but in all Caſes were the Courſe is ſo great, 
and the Difference of latitude is in Miles and Tenths, Middle latitude ſhouldbedepended on. 


Se To find the Bearings and Diſtance of Cape Finiſterre, | GEN | 
re bf Latitude in _ 44% o N. Mer, Parts 2951 Longitude in 80 201. 
ot0 Cape's latitude 42 52 N. Mer. Parts 2652 Cape's long, 9 14 W. 


81 


Diff. latitude 72 = 1 12 Mer, Diff. of lat, 99 Diff, long, 


With the Mer. Diff. of lat. and Diff. of long. cape Finiſterre is found to bear 8. 280 3 W. 
a nit that Bearing n He 07 the Diſtance is found 32 Miles. 
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eee eee eee A g mn i on Board, Friday, 
| 77 IT ERTIES Winds. Way. 1792. bk 1 . 
51 212 F 555 ME 
4 | BF: . . | 4 | 
{4 _ ; 
a | 3 5 | W. S. W. South. 1 [Freſh Gales and clear. | : 
a | 41:4 Ke Cape Finiſterre S. 39 57 E. pid. 2. 
ts | -4 16 3 Hoiſted the Boats out, and tried 8 * 
4. + i 8 f rent, found it to fet N. e Mile of 
*&@ | 4} 6 per Hour all Day. 4 
; 8 4 8 x $ 
r Ee 10 
*I2' i. K- Te * Variation 14 point weſterly, _ 4 4 aa 
ARS 1 300 7.0. Ro "by Tat. dye. ut . ö |— jg 
Courfes, Diſt.\Lat. Dep. | Obſ. [Diſt. E Bearings and Dil: dane 
5.790 57 W. „Funchal d. 26 50 40 V. | 8 


or 9 1 a | is | 83 : 43-49 25 43. ES 5 od 10. 5 Diſtance 735 Mikes, 853350 


Abe variation and lee-way being Allowed on the courtettcered, and the ſetting of thecurs Lin thi 
rent and its drift in 24 hours being made a courſe and diſt. the work will be as follow: Miles, t 
With the Diff. of lat. and Dep. the Courſe is TTAvERSE — TABLE. 4 Ship to 
und S. 79 37 W. anch the Diſtancce 84 Miles. JT 25 OT IS. in the 
Diff. lar. 00 15,3. Mer. Parts. Courſes. piſt] N. 8. 8. W. win 
Lat. left 44 4 N. : 2951 No | 1 found 8. 
1 e 5r ; = N. W. ＋ W. 2416. 1 17. Diff. lat. 
Lat. in AR... 2931 6s. W. * oy WW 72 30. 65. i RY Lotituuds 
Suro, of lats. 87 53 Mer. Diff. of lat. 20 | . 8 30. 8 Dep r) Lat. in 
2 0 . : ans : : 6, F | 
. Mid, lat. 43 55 | 0 dum of 
90 oo ; | 254 5 ö 
8 >. | : b dle! 
Com. Mid. lat. 46 04 5 Diff. lat. 14.7 3285 
The Diff, of long, found by Moraes 8 Sailing 8 is 113 Niles, but by Mid, Lt. Tt 4 | A 
| 115 Miles, equal to — 10 55. Com. M 
Longitude left — — S8 ig W. 
Longitude in by. Account — - 10 14W, 
The Diff, of long. found by Mid. lat, ſtill differs from that found by Mercator's Sailing; 
the Cauſe is the iame 25 before, and as the Ship has made ſo great a Courſe we will ſtill & 
pend on Mid, lat. 
The lat, by Obſervation differing from the lat. by Account, I correct for the true lag: 
| tude as follows, it being three Nays ſince I had an obſervation before. 
; Mer. Parts. | Latitiid 
| Laſt Obſ. lat. 45% 243N. 3063 With the Mer. Diff. of lat. bra by 5 
1 Ship's lat. by Acc. 43 49 N. 2931 5 — of ng. by Account 1 33, the direct Cour 285 
* 2 — ince laſt Obſ. is found S. 45 13 W. or 45 al | 
it Mer. Diff, lat. by Account 132 the Diſt. 187 Miles, With that Diſt, 1110 h Diff lat, 
q | Mer. Diff. of lat. by Obſ. 163, the Dif, d Wi 
1 Ship's long. at laſt Ob, doe 1'w, long. is found 108, this added * the Dif, « ps 
1 Ship's long. by Acc. To-day 10 14 W. long. by Account 133, gives 241, which divide 4 
| | — by 2 gives the true Diff, of long. fey? _ 12 
1 Diff. long. ance laſt Obſ. 2 13 121 M, nearly equal to + on 4 
— Long. in at laſt Obſ. — 1 1 by 
1 Laſt. Obſ. lat. 45 23 N 3063 8 | by — _ 
| Ship's lat. by Obſ. 435 34 J. —— nt, in 10 2%. 3 
iy 8 — 4 weer 
| Mer. Diff. by Obf, - and the 
The Courſe found ſince laſt Obſervation 452 13/ is of no n Uſe than to kabw fore) ta 
caſe to correct by. your C 
With the true Courſe ſince laſt Obſ. 380 200 and the proper Diff. of lat, 109, the De N. and 
1* 26 = ＋ 19 | the Diſt 
To find the Bearings and Diſtance of Cape Finiſterre. 2 4662 1 ing mer 
Latitude in KN. Mer. Parts 2910 Longitude in 10 0 VB t1nce. 
C ape” s lat, 4 $2N. Mer. Parts. 28 2852 Cape's long. 8 9.1% or take 
Diff. of lat. | 42' Mer. Diff. of lat. 58 58 Diff, of longitude - 4 e 
With the Mer Diff. of lat. and Diff, of long. tbe direct Courſe to Cape Fini * edeees 


8. 35 57 2. and with that Courle and proper Diff. of lat, the Diſtance is found 54 


* 


rn LONDON TO MADEIRA. | 9g 


=_ | |. | 4 
2 H. K.. Courſes. ind. way. | | e #200, ©. | 3 
* — — - ee, e Yn yt ey * 2 N — — —_—O__— . 
5 4| 5| V. s. W. . South. | _ [Theſe 24 Hours mpderate Sales with 
9 : 4 1 5 | ſmall Showets of Ran. * 
6] $4 -3 I | +. 
10| 4 FF 5 
5 121 4 | . | ex Þ 
1 5 . i | ; ? 3 
. w. d w. s. r. „ 
. $ a a A great Swell from the $. W. for} 
| 10 3 | which I allow 6 Miles. a 
RO | 3 1 85 oy OE | \|[Variation 1 Point Weſt. per Azimuth. 
„ Lat. by Lat. by| Mer, Diff. | FEVER PC 
| Courſe. via [Lat Der | D. . 2 Diſt. Eng | Long.in. Bearings and Diſtange. | 
3288 N e | 5 it Fanchal S. 230 15W. | 
5 84 | oth 1 42. 10 N | 4-26 | 1-33], 11. 35 {Diſtant 650 Miles, 


In this Day's Work the Swell is conſidered as a Current, whoſe:Drift in 24 Hours 1s 8 
Miles, the allowance made for the Swell ; and as it comes from the 8. W. it heaves the 
Ship towards the N. E. and the Variation allowed upon it makes the laſt Courſe N. E. by N. 
24 in the Traverſe Table. +7 „ * 
With the Diff. of lat. and Dep. the Courſe is 


* I . . 
th 1 r 1 3 * CE, ns Ms. - 


Yo ons I gen + 
Latitude left 43 3 N. N 5 2910 F: Conn DG 1 yo | 5. | . ] 
wn as - Aj TINS 
sim of lat. 36 18 Mer, Diff. lat. 69 N. F. by N. LETS LY | 
Middle lat. 43 og ; 5 1 . : on | * . 17 

| „ N 5 * — La 
Com, Mid, lat, 46 5 - a DiF. lat. 49. 8]Dep. '67. 5| 


. The D. G7being added to Yeſterday's Mer. 
Diſt. gives 4® 26 the Mer. Diſt. this Day. 


The Difference of longitude is found as before to be 10, 33 W. 
1 - Yeſterday's longitude 10 2 W. 
longi 125 L Longitude in this Day x3. -W W, | 
m | To find the Bearings and Diſtance of Funchal. * Th 
111 Latitude in 422 44% N. Mer, Parts 2841 Longitude in 119 350 W. 
Con enchal's lat. 32 38 N. Mer. Parts 2073 Funchal's long 1) 5 W. 
1nd! ; — | : 

W d r. 606=- 10 6 Mer, Diff. iat. 768 Diff, long. 330= 6 30 
i, T _ _ : — IS a — — ; 3 — 7 
ff, « Vith the Mer, Diff, of lat, and Diff, long. Funchal is found to bear S. 230 15 W. and with 
ividel that Bearing taken as before, and the proper Diff. of lat. the Diſtance is 660 Miles, 
& ob To find the Bearing and Diſtance of the intended Port on Mercator's Chart. 


7 SE Ruler acroſs Mercator's Chart, in lat. 42 44', and ſet one Foot of the Compaſſes 
en the Meridian of, London, and the other in Long. 110 SSW. lay off that ſame Diſtance 
iron the Meridian of London, by the Edge of the Ruler, and that will ſhew the Ship's 
1, Face, Then lay the ruler over the Ship's Place and Funchal, and take the neareſt Diſtance 
ah detween the ruler and the centre of the compaſs, ſlide one Foot along the fide of the Ruler, 
4 ind the other Foot will ſhew the Courſe to bo S. S. W. Again, (keeping the Ruler as be- 
7 fore) take from the gradual Parallel the Diff. of lat. between the Ship and Port (109 120 in 
hep! * Compaſſes, and flide one Foot along the Ruler, holding both Points parallel to the 
0 and S. lines, till the other cuts the E. and W. lines, paſſing through the Ship's Place; 
' de Diſtance between where the Point reſted, by the Edge of the Ruler, and Funthal, be- 
71. a, meaſured upon the graduated Parallel, gives nearly 110, or 660 Miles for the Diſ- 
i þ "ce, In like Manner find the Bearing and Diſtance of any other Place from the'Shipg 
a9 eres the Diſtance between Funchal and the Ship in your Compaſſes, and lay it on the 
48 7 eridian, nearly in the Parallels of the Ship and Funchal, and that will be the Diſt, in 
u ces or in leagues, if the Merid, is marked ſo, " „ . 
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Fel nf | — Nees NAA on "HR". un 
zH. K. r. Ta Courſes. | Winds. ſway; 7 - 55 d H. * 
<8 of | rg: W. by N. 8. W. k * 5. R 24 hours freſh gales cad ar 2 
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The variation being aſlowed on both the courſes, and the lids upon the ſecond, it wil 


found that the ſhip has ſailed due Weſt theſe laſt 24 hours, and by ſumming up thediſtaa 
her whole diſtance is found to be 120 miles, which is alſo her departure; it is evident ſhet 
mur no difference of latitude, therefore her latitude by account is the lame as yeſterdzy. 

As the ſhip has ſailed upon a parallel with the Equator, her difference of un, | 


heme” failing. 2 43 W. 
Yeſterday' s longitude 11 33 W. 


Longitude in by account 14 18W, 


. 


Aaxys fince my obſervation, I correct as follows by Caſe II. 


Mer. diff. lat. by account e laſt obſ, 69 


Long: in at laſt obl. 10 o/ W. 55 
Ship's long. by account 14 18 W. 


Laſt. obſ. ht. 47 34 Mer. parts 2910 
This day's lat. by obl. 435 30 Mer. parts 2822 Longitude in 


— — ——_— 


Mer. diff. lat. by obſ. ſince laſt obſ. 88 


me diſtance is found 603 miles. 


n obſervation not agreeing with the latitude by account, and it being |; 


Laſt Obſ. lat. 4 34 Mer. parts 2910 With with the Mer. diff. of lat. and diff lo 
Lat. in by acc. 42 44 Mer, parts 2841 by account, the courſe fince laſt obſ. is found 
— to be 8. 75 W. agd the diſtance Man bs ah 


With that diſt. and the mer. diff. of Jat,b 
obſer. the true diff. of long. ſince laſt obſer 


Diff. long. by acc, ſince laſt obſ. 4 16W. vation is found to be 250 = £10 
| — Long.inat laſt obſervation 10 2 y, 


With the bowels fince laſt obſervation 8. 700 30 W. and the proper diff. of lat, 6 


the departure (or Mer. dift.) ſince laft obſervation is found 181 miles, equal to 
| Mer, diſt, at jaſt obf, 3 11 


True Mer. diſt. this day... 6 20V 


Courſe 


| South 


Yeſterd 
Diff, lat 


Lx. in b 


prope 
Table t. 
longitue 
to be 11 
miles be 


* 


5 14.12, 


o 1::titude 


Funchal 
Diff. lat, 


| | To find the bearings and gane of Funchal in Madeira. With 
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Proper allowances being made for variation and lee-way, it appears from the Traverſe 
Table that the ſhip has failed due South 1644 miles, and as ſhe made no departure, her 
longitue in and mer. diſt. is the ſame as Yeſterday ; but as by obſervation the ſhip is found 
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point leeway, and 189 W. variation Erna We 


all theſe 24 hours, I find by the Tra- 
verſe Table the direct courſe of the log. | corrected. |Diſt 


x. 


thip to be 8. 25 E. diſtance 20 miles. | | Nn 
iff. of lat. o 18'S. | 7X. | S, 52 OY +439 þ- 4 
Lat. left — 28 48 NM. W. x. 7 W. 24 6. 6 
N 2 i S8. 8. B. 1 52 K.* 10 44 
Lat. in — 28 30 N. : 2 F 2 a ck 4 
' Sumlats. — 57 18 | 6.6 
Com. mid. lat. 61 21 .L Diff. lat, 18. | 8: 


* 
1 * 3 b 
4 24 : 


With the comp, of mid. lat. the diff. of long. is found to be 10 miles; and the bearing: 
and diſtance of Santa Cruz by mid. lat. is found to be 8. 84® 260 W. diſt. 31 miles. 


. 


*. 


PREY 


—— * 


| I #6 „nr; eee. Remaxkson board, Friday Joh 
2 K F. |  Courtes. +: Winds. way]. 1792. . 
114 W. by N. 188 8. E 1 Light breezes and clear. Made all fail, | 
4 5 4 11 + 
6 | 6 1 At 5 the eaſt end of Teneriffe N. W. 
8 3 1 - | 4 miles; at 7 anchored in moon 
10 | | | * 1 | in Santa Cruz Road, the torn 
12 | ſariable. ,| _ þ Santa Cruz W. by N. I a mile, 
4 | | Variation 175 3% Nel. | 
4 1 Weſt. At 8 A. M. hoiſted out the boats and 
6 . . 4 4 - went on ſhore to wait on the g 
"2-7 | | 898 Moored ſhip. with the ſt hawer to | 
10 | | | . | the 8. W. in 19 fathom and ſtream 
12 W | F-- Youth. - [| anchor to the N. E. in 10 fathom. 
| — . 2 Lat. by} Mer. | Diff. 
Courſe. Diſt. Lat. Dep. Obſ. [ Diſt. | Long. Long. in. — and Dil 
7 | . | At anchor in Sant 
E S. 84® W. 33 3 33 * Jimi. E 37m. WII 20 W. Cruz Rd, Teneriffe. 
The | courſe] being corrected for- | . * 
170 300 W. variation, I find by the 8 8 
Traverſe Table the true eourſe to be 2 4 75 big os E. w. 
S. 84 W. diſt. 33 miles. P a Etr 207) Wh ; 
— lat. — o Fs. | 
bas — 586: 27 | Diff. a "2 : Dep. 9 
Com. mid. lat. 61 33 | | 


With the com. of mid. lat. the diff. of long. is 37 miles. 
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by Method of SES the Lend at T9 by aking 

i Attitudes, either in uhe Farinoon or Afternoon,. Having the 
intermelliate Time meaſured by a. common. March, 2h" 22 
. N independent of the Sun s Meridian OA 


©: GENERAL. RULES. 
T4 | 505 O'the ſecant of the latitude b account, add Hh! 0 


"nf 


2 . 
3 


1 


| 2& From the natural fine of the  greate dtitude, ſubtrag th 
matural fine of the leaſt altitude, an the logarithm oft hel 4 
ference, and write it-under the- vn ·[̈ò[2q́òꝭ ration | | | © 


| 3d. gubtract the hours and minutes when the altitudes were taken 
| bun each other, and half the difference call half - elapſed 7 —— 


' 4th he ea hd So time: 2 the tables, Fa” 
— half elapſed t mor e out t ——— ring thy 
h. Add theſe three en ther, hed, all#! wit their ſum 
— the tables in the column of md bim, where, ee 
the logarithm neareſt thereto, take out the time rn, 6 

and put it down under half the elapfed time. To 
wil 


* 


th. Subtract the leſs from the greater, and the difference 
be the time from noon, when the greateſt altitude was taken. 
FIth. Wich this time enter the tables, and — column 0 
riſing, take out the logarithm correſponding to it thistoganit 
ſubtract the logarithm ratio, the remainder will be the l. 
a natural number, which, being found in the common on 
logarithins, and added to the natural ſine of the greateſt al 
will give the natural ſine of the ſun's meridian altitude. '* | © 
Having the meridian altitude of the ſun at „n, the hi | 
found by the uſual method. | | 
N. B. If the latitude, found by the above procels, ould 1 
widely from the latitude by account, it will be proper to » 
operation; ufing the latitude laſt found inſtead of the lat itgde by 
account, till the reſult gives a latitude neqrly agrecing with the 


latitude uſed in the computation. We 
| | | 


ſecant of that angle, omitting the firſt figure in the index ; thus the ſecant of 
is 10. 16487, and omitting the firſt figure 15 leaves o. 16487, the ſecant ſeſs gadivs 


ur the arithmet. comp. of co-11n6 460 300. 
ExIu 


* The arithmetical comp. of the co-ſine of any hats i is ain; to the one 


I the- fan's declination, (reje ing wer indexes) abt ea 
that ſum the logarithm ratio... 3 1 


y_ 
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riſe 
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Being at ſea in latitude 469 50 north by account, when the-ſun's 
geclination was 1117“ N. at 10 H. 2 M. in the forenoon, the ſun's 


altitude was 46? 55 , and at 11H. 25 M. in che forenoon, the ſecond 
Altitude was 54 9'. Required the true latitude, and true time of 


the day when the greateſt altitude was taken ? | 
i. M. s. Lat. 467 f. Secant | — 0.16487 
11 27 © ' | 


10 2 O Dec. 11 17 Seceant — _ ' 0.00848 


El. T. 125 © Added gives the log. ratio 0.1733: 
IE,T.o 42 30 5 e 
The ſun's gr. alt. at 11 H. 27 M. is 54 9 Its nat. ſine 8 105 
The ſun's leaſt alt. at 10 H. 2 M. is 4655 Its nat. fine 7303 


— —— —— 


| The remainder of diff. of nat. ſines 


Log. ratio . 5 £2 a 0.17335 
The common log of the diff. N. E. 8019 - 3.90412 


In the tables in col. & ela. time for 42 M. 30 „„ 0.73429 


Their ſum of the log. in middle time — 4.81176 
| | H. M. 8. 
The H. M. &c. for which by the new tables is 1 15 30 
Subtract half · elapſed time | — 
The diff. is the true ſpace of time the ſun had to „ 
riſe to the meridian when the greateſt altitude © 33 oo 
was taken — | — | 
H. M. | 
Time per watch 11 27 
Sub. from 1 eee 5 
. _ 33 Finding they agree, the watch is right. 
Enter the tables with 5 M. der = Gag and y 
you will find the log. , . 3-01488 
From which ſubtract the log. ratio 0.17335 


* 


To the natural number of which is (Gag — 2.84153 


— - 


To the natural fine of the greateſt alt. 81055 


Add the natural number of the above log. ( 694 


The ſum is the natural fine of the ſun's meridian | 
atitade, 3% % ,, a 81749 


- 


The natural fines are found in table XVII, 
The half-elapſed time, &c, in table XVI, 
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Mics 5 5 « 
ö 1 . L 8 & * q 5 5 
4 - £ 1 8 
U : 1 * 
1 4 * £4 Is 4 
— - 


35 10 By obſerving the ſun's inerid d. 


The ſun's zen. diſt. 


The ſun's declination 1117 the ſame day, the lat. vas fut 


to be 46 2 N. e 


46 27 


E 


i Being at ſea in lat. 475 19. N. by account, when the fun's eel: 


nation was 125 16 N. at 10 H. 24 M. A. M. per watch, the ſun 
Alt. was 40 9, at 1 H. 14 M. P. M. his alt. was 51 59'. Required 
the latitude ? | | © 3 

H. M. 3. 9 
0 0 


10 24 O > 
5 47 19 5.1686 


Alt. Nat. S. Lat. 


1 36 o 49 9 75042 Sun's decl. 12 16 O, 01⁰⁰ 


ine $1 i$9 ess — 
| — — Log. ratio 1317883 
Ela. T. 2 50 o Diff, N. S. 3141 Its log. 3.4070 


— —„-—- 


2 El. T. 1 25 o Its log. in col. of half elapſ. time is 0.440) 


Sub. o 15 © Col. of mid. time correſponding to 4.10 
Tr. Ti. 1 10 o ts log. in col. of riſing is | "366442 
T. p. W. 1 14 © Log. ratio ſub. — . 


Wat. faſt © 4 o 6 of this log. 3.4865 


N. S. Sun's gr. alt. 783 90 00 
N. 8. 8. mer. alt. | 81849 = 54 56 
= Sun's zen. diſt. 235 +4 | 
Sun's dececl. — 12 10 North. 
Lat. in 47 20 North 


Here the latitude found by computation may be relied on, 3s ! 
differs but one mile from that uſed in the operation. 


| EXAMPLE III. | „ 
Being at ſea in lat. 5040 North per account, when the fun's 
declination was 205 of ſouth, at 10 H. 17 M. A. M. per watch, 
the ſun's alt. was found 177 137, at 11 H. 17 M. A. M. per watch, 
it was found 1941“. Required the latitude ? = 
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H. N. 8. Decl. 20 00 O, oa 
10 17 © 19 13 229 7% | 
11 17 © 19 * 108 ratio Saag 


X — 


Ela T. 1 o 0 Di N. S. 4083 4083 Tis com. log. 3.67098 


Hl: 


1 1 0 In col. of mid. time correſponding to 4.72032 


1 


Tr. time o 31 O From noon, its log. from col. of rif. 2, 96067 
T.p.W. 0 43 @ | Log. ratio ſub, o, 22 504 


W. flow o 12 © | 54 N. num. of 28, 735063 
— — 33682 N. S. greateſt alt. 5 

ole — | e | 

20 I 34226 N. S. of ſun's mer. alt. 20% 1” 


Zen. diſt. 69 59 
Decl, 20 OS 
La... - 49 59 N. 
But as this latitude mn 41 miles from that by account, it will 


by be proper to repeat the _—— uſing the lat. laſt found inſtead of 
the lat. by account. 
| H. M. 8 "I Let. 49? 50 o, 19178 
3 {Elapſed time o 30 © Decl. "20 © caayur 
ws | 130 0 | | | 
me time o 30 © | 3.5109 
Time per watch © 43 © rt | 0,884.30 
| | : . : H. M. 1 
Watch low o 130 In col. mid. T. 1 © 4.71407 
True time 0 30 © * log. in col. of riſing i is 2,93223 


Log. ratio 0,21879 


2 Nat. 8. Br. alt. 


; Nat, 8. ſun's mer. alt, | 34199=20" (of 
' | Zen. diſt. 70 0 
: Decl. 20 88. 
The lat. 50 o north. 


Dd 2 | The 


Times Ale Nat. 8.0 Ri ror 50? 400 o, 19803 


1E. T. o 30 0 Its log. from col. half-clap. time is 7  0,88430 : 


ww; Nat. num. of 2,1344 
— | 


hs >a Ca . 


n= XEW. METHOD OF FINDING — || 


The latitude laſt found, differing only one mile from that uſed in 


the Operation, may be depended. on as the true latitude, Hencen 


is plain, that the operation is repeated with ver little addition 
trouble, but few —_—_— being neceſſary. f | 


* Kn 


EK AML E INM 4 a. 


| Being at ſea in the latitude of 60 of north by'a accent * 
| bay was on the equator, and conſequently had no declination, at 

.o M. P. M. per watch, his altitude was 289 53“, and at 3 H 
0 M. P. M. per watch, it was 209 42”. Required the true latitude 


Times. | Lat. 60 O , $0103 
M. M N N Dec. 0 6000 
1 © © 28 538483033 . 
3 © © 20 42835347 Log. ratio 0, 30103 
Elap. T.2 o 0 ere eee Its log. - 4,11 
SEE Ih. 2-0 0 lt log in col. of 2 Elap. time fy F 
2 0 0: Its log. i in col. of mid. time —. $,00050 
Loi N.-1 0.0 Its log. from col. of riſing | 3,59243 
D. per W. 10 © „ - ratio e 
. 1704 N. num. 7 '; $2916 
; 48303 14 WM 5 0% 
| 90 01 _ 


Nat. 8. Sun's mer. alt. 50007. 95 o“ Sun's meridian alt, 5 


-bo O Latitude 


The latitude by computation, coming the ſame with the latitude 


by account, ſhews that the latitude by account was right. From 
the foregoing examples it is plain, that the operation is the ſame, 
whether the ſun hath north or ſouth declination. And it wilt be 
the ſame whether the thip is in a north or ſouth latitude. It is allo 
clear, that when the ſun has no declination, t the ſecant, rejecting 
the index of the latitude i is the log. ratio. 


J 


Wanting to go through che N. Channel among the Maldives, and 
by account being in latitude 7 40 N. the declination being then 220 
47 N.jat 7 H. 25 M. 40. S. A. M. the true altitude of the fun's 
centre was 22* 300, and at 10 H. 31 M. 48 S. A. M. it was found 
63% 400. Required the ny $ — latitude? i 

unces 


Tru 


it m 
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Times 10 31 0 6 40 CY bel. 22 47. — 


2 ac 22 
1 1 22 . ee 
Bap. T. 3 6 3 31355 Its bog. 471058 
1 El. T. : 3 O4. Irs og. in col. of þ elape time is | 5 "6h 
Warren ws, EY —— 
Live T. 1 28 26 Its log. in col. of filing 3 3,8670 
T. p. W. 1 28 12 | | Log. ratio 8,0391 
W.loW o 014 _ 6728 Nat. num. "382791 
90 00 89623 — N. S. gr. alt. 


Mer. alt. 74 29 


96351 N. 8. Sun's mer. alt. 74 29% 


Zen. diſt, Th JI — 
Decl. | | "0m 47 2 
Lat. in =: 16 north. | 


N. B. As the tables are only calculated to 30 geb the log. 
for any intermediate ſeconds is found by _ the difference be- 
dreen the log. next greater and next leſs, and 15 as 30 ſeconds 
is to that Gens ſo is the given ſeconds to the ifference of the 
logarithms ; or, if it be any even part, take ſuch a part of the diffe- 
rence, and apply it to the next leſs logarithm; but in theſe eee 
a few ſeconds are not regarded. | 


SECOND OPERATION. 


Lat: Fes bf . | o, oog 50 
R 47 „ 
„ "OE BY 90,0838 
He. Mo $i. | | 4,7 1058 
3 1 | 3 1 O, 403 8 
; 4. N | H. M. 8. 
1 . 3 0 8.8304 
True time 1 28 30 3 | | 386709 
N. S. gr. alt. 9623 : Log. ratio 0,0387 
| 6735 N. num. 1 3582831 


N. S. Sun's m. alt. 96358274 29. Hence the lat. in is 7 16'N, 


The latitude laſt found, agreeing with that uſed in the operation, 
it "wy be taken as the true latitude ; and the operation is repeated 
| with 


— 
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with very little additional trouble, few alterations being neceſſary, 
Hence it is plain, that if you are miſtaken in the latitude by account; 
yet by repeating the work two or three times, making uſe of the la- 
titude laſt . in the next operation, it will at laſt diſcover itſelf 
to be true, by being equal to the laſt ſuppoſition, which evidently. 
thews the excellency of theſe tables. 22 834.5. 4:5. £4 
In the former examples we have conſidered both altitudes taken 
at the ſame place or ſtation ; but as that is ſeldom the caſe at fea, the 
neceſſary correction for any alteration of ſtation may be readily | 
made as follows : | 8 e 


1 
Wie 
*. 


Suppoſe the firſt altitude in the forenoon at _—_ 
The ſecond altitude in the afternoon at 2 H. 43 M. 14 
Difference of longitude made is 30 Miles W. equal to Co 


Subtracted is the elapſed time | e 415 

If a ſhip has been failng to the eaſtward, the above two minutes 
muſt be added; but unleſs the difference of longitude be conſider- 
able, it is not worth notice, as it will make > hw incon ſiderable 
error in the latitude. 95 . a 1 

Again, if the ſhip ſails or makes towards that point of the com- 
paſs which the ſun bears upon, ſhe muſt raiſe the ſun's altitude as 
many minutes as the miles ſhe has run towards it; therefore the 
miles run towards the fun muſt be added to the firſt altitude; but if 
ſailing from the ſun, the ſame muſt be ſubtracted; if they are but 
few, they are not worth minding ; and then the feaman may make 
a very good eſtimation by looking. at the log-board only, who, by 
that, will be able to aſcertain the diſtance ſailed to, or from the ſun, 
between the obſervations, which will be of ſufficent exactneſs in the 
practice of navigation; and if the ſhip makes an angle with the ſun'\ 
bearing, it may be readily found by the table of difference of latitude 
and departure, and then either add or ſubtract, according as the caſe 
requires; as may be ſeen in the following examples, which 
are inſerted for the benefit of thoſe who require a greater degree of 


accuracy. 
| EXAMPLE VI. 5 
Suppoſe a ſhip from the Bay of Biſcay, bound to the Eng 
Channel, in a briſk gale running N. by E. 4 E. per compaſs, at the 
rate of 9 knots per hour, at 10 H. o M. A. M. per watch; obſerved 
the ſun's altitude 135 18' bearing South +3 E. by compaſs, and & 
H. 40 M. P. NM. per watch, the ſun's altitude again was found 44" 
15, the latitude by account being 49? 17” N. and the ſun's declina- 


7 
The 


* - . 
- * v3 

- 13. 
. 


tion 239 82“ 8. Required the true latitude ? 


1 :;',. 


INE. 


* 0 wk £3 a= -_ 53:5 3 SSD GWH.T TT: 


muſt have been added to the firſt altitude. 
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Dye Currection to the Firſt Altitude. X 
The time of the firſt obſervation is 10 H. o M. A. M. and of the 

ſecond 1 H. 40 M. P. M. the elapſed time is 3 hours 40 M. and the 
rate of ſailing is 9 miles per hour; then ſay, by the Rule of Three, 
as 1 H. is to 9 miles, ſo is 3 H. 4 M. to 33 miles, the diſtance run 
in the elapſed time. E LANE | 
Again, the ſun's bearing at the firſt obſervation is ſouth 4 E. the 
oppoſite point to which is N. + W. or 4 point, and the ſhip's courſe 
during the elap. time is N. by E. 2 E. 1 4 points, ſo the angle of 

ſhip's courſe with the ſun's bearing is 2 4 points. | | 

Now in the table of difference of latitude and departure, to the 
courſe 2 J points, and diſtance 33, the difference of latitude is 29, 


and the ſhip is ſail from the ſun : therefore from the firſt obſerved 


altitude 139 18” take 29', the remainder 125 49', the firſt altitude 
corrected, which is to be uſed in the operation, as follows. 


Let the circle repreſent 
the compaſs N, 8, E, W, 
and A the ſhip's place. 
Take the ſhip's courſe W. 
by E. 3 E. or 1 4 point, and 
ſet it off from the north to- 
wards the eaſt; take the 
ſun's bearing 8. 4 E. or Fa 
of a point, and ſet it o 


| from the ſouth towards the 


eaſt; the appoſite point , 
is A G, N. 3 W. then 
will G A C be the angle 

the ſhip has made durin 

the elapſed time, whic 
angle being ſet off from 
the north, - (or meridian) 

to the eaſt, will be the 
true courſe the ſhip has 
made from the ſun, as the = Ys WoL 

angle BA D. From'A to D ſet off 33 miles, the diſtance failed 
in the eſapſed time, from D draw a line parallel to the E. and W. 
to cut the north, or meridian line at B, then A B will be the dif- 
ference of latitude 29 miles, that the ſhip has ſailed from the 
ſun during elapſed time; which being ſubtracted from the firſt alti- 
tude leaves the firſt altitude 129 49/ which is to be uſed in the ope- 
ration, Had the ſhip failed towards the ſun, the above 29 miles 


Alt. 


—_ 


=: NEW METHOD or FINDING 4 


u. M. 3. Alt. Nat. S. Lat. 49 2 ak | 
o 


Times 10 14 192824615 De. 3 28 o Re 
1 40 0 12 49=22185 — Co 

Ela. T. 3 40 o Diff. N. S. 2430 Is | 
Its log. | Ap 


2 El. r. 1 50 0 5 1 


0 10 0 Time correſponding to. „ "8 Co 
I 1 2 Its log. in col. of rifing i 1 5 ; 
25 Log. ratio * 5 5 
90 o 5606 Nat. num. of 7 
2 24615 1 
Zen. diſt. 72 * N. 8. M. Ar. Alt. 30221 = $236 =: opp 
Decl. 23 2 8 Th 
| . a> | 801 
Lat. 48 571 N. t 
But as the latitude by computation differs conſiderably lo tha I 
by account, the work muſt be repeated. 34 
| Lat. | 48* 57 i * 
| . ang 1 
. Log. ratio 8,2201 8 
H. M. s. Dif. N. S. 2430 Its logs, 3738801 Tin 
00: | Its log. 369 
o 10 © Time anſwering to © 394191 
90 © 140 © Its log. in col. of fr 3.97700 Ela. 
„ Log. ratio 222031 i 
Zen. diſt. 72 23 F644 Nat. num. of | 35551 zEl 
Decl. 23 28 24615 | 
Tr. lat. 48 55 N. 30259 N. S. mer. alt. 17 375 
This latitude differing only 2 miles from that ujed in the com- 
putat ion, it may de depended upon as the true latitude. 
„„ EXAMPLEYVIE | | | 
A ſhip ſailing N. E. half E. by compaſs, at the rate of 9 kno 
an hour, at O H. 31 M. 40 S. P. M. per watch I found the altitude Mer. 


of the ſun's lower limb 289 20“ above the horizon of the ſea, the eje 
being elevated 20 feet above the ſurface of the 4 and the ſun's Zen. 
bearing by compaſs being at the ſame time 8. by W. and at 2 H. 5 Decl 
M. 20 8. P. M. by watch, the altitude of the * 's lower limb was Lat. 
16? 41“ above the er many, the eye being elevated as before, and the 


latitude by account, at the time of the laſt obſervation, was 48* Ar 
north, and the declination 139 17' ſouth, | Required the true lat may 


Fil 


_ tude at taking the laſt SINCE] ? 


K 8 


=> 


— © 


. 


=> 


THE/LATITUD) AT ka. Bhs 215 
Fick obſerved alt. ſun's Jower limb 280 cc, Second ditto 206 417 


RefraQtion mm de e,, ben ad „„ 8 | 

Dip. of the horizon ſubcrafted, | KEE ed n e 955 

App. alt. ; 8 he 1 * | 

Sun's ſormi-diamener unis * a „ 10 

Correct altitude of ſun s centre 4 28 CE 76 35 8 
Curractio for the Firſt Mltitude,. . 


The time of the firſt obſervation o H. 31 M. 40 S. P. M. of the 


ſecond 2 H. 58 M. 20 S. P. M. ſo the elapſed time is 2 H 26 M. 40 _ 


IT the rate of failing is 9 miles per hour. Then as 1 H.: 9 miles 
2 H. 26 M. 40 8.: 22 miles, the diſtance run in the elapſed time. 
Again, the ſun's — the firſt obſervation is 8. by W. the 

oppoſite point to which is E. or. 1 point. | 

The ſhip 4 e the Aich is N. E. 3 E. or 44 aithas 

So the angle of the {hi s courſe wi 
the ſun's beating H | N. E. by N. E. 318. 
In the table of — of latitude and departure, to the courſe 

3 2 points, and diſtance 22 miles, the difference of latitude is 17 

miles, while the ſhip ſails from the ſun. 


Wherefore, firſt obſerved altitude 280 300 2255 228 13 'the firſt 


correct altitude to be uſed in yo operation. 
Times 0 31 40 289 17 47281 Declin. 13 17 0,01 17 


2 58 20 16 50 28959 | — — 
0 eee Lig: ratio 0, 18627 
Ela. T. 2 26 40 Dif, N. S. 18322 Its log. 4520297 


El. 7 * 13 20 Its log, from col. of 4 elapſ. time 0.50232 


1 46 30 In col. of mid. time correſponding, to 4,95156 | 
— 


„ 090 Its log. from col, of riſing | 3,01923 
| Log. ratio 0, 18627 
5 N. 8. gr. tt. 47281 1 ——ů— 
go © 681 N. num. of 2,83296 
Mer, alt, 28 40 a 3 5 7 N 


N. 8. mer. alt. 19624 ce. 
Zen. diſt. or 20 8. 
Lat, 48 3N. 


And as it differs but three miles from ths 3 ys account, it 5 


may be taken as * true latitude, 
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216 + NEW METHop or 'FINDING 


| Quaſtiouc for Haareiſ. 
1ſt, Being at ſea in latitude by account 39%28' N. When ie fund 
declin. was 209 41 N. at tr H. 30 M. 15 S. A. M. per wal the 
altitude of the ſun's lower limb was obſerved to be 68 O1 A and 
at 12 H. 26 M. 28 S. P. M. it was 7087, the height of the s be. 
ing 21 feet above the ſurface of the ſea. Required the true kn, of 
the ſhip? Anſwer, 39 28 N. ] 1 
2d. Being at ſea 1 ount, . 
S. A. M. per watch, the altitude of the fan's lower limb Was oh. 


$3 
{4 


ſerved to be 17 4/4, and at 11 H. 17 M. 30 S. it was 199 gte 
declination being then 209%N. ayd height of the eye a feet A0 
the ſea. . the latitude in? Anſwer, 50 O M. 


3d. Suppoſe a ſhip at fea in lat. 47? 34 N. by account, at 9 H 9 
M. 30 S. by watch, the altitude of the ſun's lower limb was 1% 84, 
bearing by compaſs 8. by E. 4 E. and at 12. H. 54 M. & hi 
altitude was 21 45, the declin. being then 197 30S. the height of 
the eye 20 feet above the ſea, and the ſhip's courſe by compaſs vn 


E. + S. at the rate of 7 knots per hour. What was the true ji 


tude? Anſwer, 272 24'N., 


ſun's lower limb was 28 18“, the ſun bearing then S. by a J. 0% 
the 


made good, leeway, if any, being firſt allowed, or the courſe, by 


in the operation or reſult, as the angle formed 70 _ will ho 
y the compais, or 


when the vatiation is allowed on both. . | 


every ſeaman ought to be ready at determining his latitude, 2 


Nor. The nearer to noon the obſervations are taken, the better; 
provided the elapſed time be not much leſs than half the interval 0 


time, when they are both taken on the ſame fide of noon, nor — 


| T3535 - 151 1c age tis 
at. 50% 4O'N. by account, at 10 H. 17M.» 


rema 
obſer 
gives 


. R 


S N = & 


greater than once and hal e ea. when taken on N 
rent ſides of noon. o | ' 


fo fnd the Larirup by. ane" ALTirupE of the Kr, ben 
the Time is not more Aan than one Hour ou Neos. u. 


1 I. K. 5 
To find the true Time. 


THE. 1 bb n any 


WHEN the ſun's declination, and comp . 


tude are both north or both ſouth" "het ſum, but if. one be 
north and the other ſouth; their difference is the meridian altitude. 
From the natural ſine of the ſun's meridian altitude, ſubtract the 
natural ſine of the true altitude. | SA 
Then add tog n 5 Fees . 3 kl te 2 65 | TIE 
The! cant of the comp. of the ä 
The low. the ſecant of the ſun's declination reject. their indexes 
ind the common logarthim of the difference of natural fines into 
one ſum. The ſum af theſe three logarithms, being found in the 


column riſing, the hours, minutes, and ſeconds correſponding to it, - 


will be the true time from noon; when the altitude was taken. 


EXAMPLE. 

Being at ſea in lat. 50 40 N. by account when the ſun's deli 
nation Was 209 ſouth, at 11 H. 17 12 A. M. per watch, ſun's me 
was 19 41”, Required the true time? 

Comp. lat. 39. 20 N. Co. ſec, o. 19803 
Declination 20. 00 - i „ 0270t 


Sup. m. alt, 19. 19. 20 © Nat. ſine. 33106 


L. ra. ©. 22504 
Obſer. alt. 19. 4 Nat. ſine 33682 7 e 
575 Co. I. 2. 7604 68 M. 8. 

| E 12. O00. oo 
Log. th ack of riſing 2. 98546 i8—o0, 342.00 


Frue time at ſea 11.28 

Hing the true time previous to. the obſervation to find the change 
ot altitu 

Add together the logarithm found in the col. of riſing anſwer- 

ing to the minutes and ſeconds the fun had to riſe when the altitude 


was taken, and the ſecant of the ſuppoſed meridian altitude from this 


ſum, (the index being increaſed by g &,) ſubtract the log. ratio the 
remainder is the log. ſine of the change of altitude from the time of 
obſervation to noon ; which being added ta the obſerved. altitude 
gives the ſun” 8 meridian altitude. 


*The 5 is the index of fix hours in ths EYED of Frifing.” 


Ee 2 Log. 


ai... a 
by I 


" A 
— — — — — SI gEI goon tender 
n 2 * — —— 
n fe — e 1 
Tr D = 


n 


4 k Ene x 3. ESPE: Dany \ 
- 1 F 


1 


Log. in col. ofrifing gull 2.98820 £235 e 117 


Log. ſec. m. alt. 19 20 o. 02 521 Cha. of alt. A 21 
N 9985 or | | 6+... 5: F'8 20. 02 
en 144.2 WIE * 
Subtract log. ratio o. 22504 1 
| Log. n of alt. 21 min. 7. 78837 | OE” 9 
_— —c 
: "Doing at ſea i in 4 VS 60 north by account, when. the ſun. Was ou 
the equator at 1 H. o M. P. M. per watch, the ſun' s alt, W's; 
Required the true time and latitude in? N 
Com. Lat. — Nat. fine 50000 Co. beet e | 
Ob. alt. 28. 93 Nat. fine 48303 5 | N . fs 1 N 1 | 
Ch, of lat. | 1. 08 | 1697 con. 10. 3. . 22968 FN *. 8 70 
? — 45 1. n 
T. m. alt. 30. 0 Leg. bt col; of riſing * — 3 Sei 00 Tu. 
Zen. diſt. 50. 50 N. la. Log. fec. mer. alt. o. o 8 | 


The 8. ens on che 5 8 Inecreaſe index . 3 
ö 8 i eu 9 BY 4 4x ey = 


Subtract log, ratio Os, 30103 ; 8 WET 5 


Log. fine chan. of alt. 1* 08' 8. Lager) „ 


e 


EX AM PL E III. 3 


Being at ſea in lat. 33 28 north by account, ſun's declination 20? 
41 north at 26 M. 28 S. P. M. ſun's alt. was 7205 10. ; _ 


Comp « lat. 50-32 N. Co. ſec. 0.11239 | 
Declina. 20.41 N. Nat. ſine 94674 Secant — . 
Sup. m. alt. 71.13 N. ſine 94646 14132 Fa 


28 Com, log. 1. 447 18 


—— — —-—_—_——_—_ 19 1 


IL. in col. of riſing is= 1.588480. S, 


Obſer. alt. 71.10 


Chan. EE” Log. ſec. ſup. mer. alt. , 0-498 16 e 

T. mer. alt. 71.13 Increaſe Index RY yy 
— — ; 

Zen. diſt. 18. 78. 7.08064. 

Declin, 20.41 N. Subtract log. r ratio o. 141322 

Lat. in 39.28 N. L. Gas chan, of alt, 3m. 6.93932 NOTES. 


time, 


8 : F Nr g U * Y 8 2 * x : 1 
1 a 5 : * = . 3 2 1 ; . 
b 44 Pa —4 +5 9 g * = 
1 5 f ? A ; Ky - 7 . 5 0 1 I 
„ 4 1 WAS. F - . 4 9 : 3 : I 2 * 5 
4 - — 2 : * HE. i IsF p oY . 
, 8 N + s * A 0 > 
— , % a * N * * tas 1 
6 * 5 
* 7 * . 


trot eee, CRT 
FE The altitudes far determining how much the A differs from 1 e 
time, had wry” be taken in the morning, or evening, when the ſun's altitude bse 
ceed 18 degrees. e 
Wi. An error in the fuppoſed f latitude, can make very ſmall difference ins YN 
change of altitude; and The nearer. the altitude is taken to noan the better £9. find; 5 


e change of altitude. | 
oy This method is not 46s depended on ſhould the: parker Hine coed aa | 
hour from noon, and-iif ſome inftances not then; ſuch as ltitudés taken near „ 
equator ; or when the merdian altitude exceeds 6 degrees z/ nor is there much oo: . 
caſon for this method, or that of the double altitudes there, ſince there is generally : 
a clear horizon, and * A meridian NG Ne e „ . 
4 x erz 1 


— EE IE STE — 


1 * a 
0 * n &. A 
1 
EY 

COD — 

>, % 7. ” ay 1s = -: a _ 
+ > 7 8 . „ „ EEE AN oy 

8 MES o 2 hl 

o = - - \ T0 o de - = by = l 


tes ara te 
* — 92 nn „ — = 
_ 2 z . pn * 
2 — — 4 


asl SS, N * 


To find the ta by the Aridi, Altitude of the 


* page 6th of the month in the Nautical Almanac, find __ i 
of the moon's paſſing over the meridian of Greenwich. | 
Turn the longitude” into ek Mr table XI. and add it 0 the 
above time, if it be weſt, but ſubtract it, if it be eaſt: the ſum or 
difference, will be nearly the time of her paſſage over the meridian | 
of the place of obſeryation ; which call reduced time. ' 
[n page 7th of the. month i in the Almanac, find the moon J ſemi- 
liameter and horizontal parallax, at the reduced time. - 
Take the difference Ee the moon's ſemidiameter and dip. ; 
and add it to the obſerved altitude, if the lower limb was obſerved, 
but ſubtract it, if the upper limb was obſeryed ; the ſum or differ- 
ence will be the apparent altitude of her centre.. 1 hr 4; 1 | 
Fromthe porportional logarithm of the moon's horizont [ parallax; 
found in table IX. - increaſing its index by 10, ſubtract the log. o- 
ſine of the moon 's apparent alt. the remainder. will be the prop. logs 
of the moon's parallax in altitude, from which take her, refraction, 
the difference will be a correction, which being added to the appa- 
rent altitude, will give the true altitude of her centre : hence the 
Zenith diſtance, to which apply: _ declination, and you will have 
the latitude. . 
Nor. The moon” 8 declination 3 18 ſet down i in page the 6th of the 
month for every noon and midnight. in the Nautical Alamanac. 
Therefore find the declination for the neareſt noon and\midnght 
both before and aſter the reduced time, and take the difference. 
Then as 12 hours: is to the difference in 12 hours : : fois the re- 
duced time: to a proportional part; which being added to, or ſub- 
acted from the declination the noon or midnight before the reduced 
time, according as it is increaſing or decreaſing, will Lye the le 
nation at the time and PRE of obſervation. 1775 1787 


E X AMP LE I. 


Suppoſe on Sept. 21, 1796, in long. 459 weſt, the alta of the 


moon's lower limb, when on the meridian ſouth of the obſerver, 
ſhould 


. 


ve — or FINDING 


. be 6p 4 the eye being 2 3 feet above the 0. 0 
_the latitude ? „ 1 
By the Amame, the moon paſſes over the meridianof Ireenwich 
Og day at 16 Hf. 10 M. afternoon, and the 45 weſt turned into 
n it; 19 H. 10 M. chats 7 H. 10 Kernel 
. „the time the "pe es s the meridian of the place of obſervation --: © 
r,-Pate:59' 15. Prop. Iog. 10, 4826 Moon's obſ. Alt. 6, f 35 
App. alt. 67 55 Log. coſine 95751 8 diam. 16 8} W's 
1 1 
1 of M's P. in alt. 22/16” 9075 1 +7 Fw — 


| reggae 8 r SY App. alt. 67 8 4 
1 ET 53 Correct of noeme. 8 8 


bos 8 ikea — * 155 37. 17 37 M. tr. ral 
N 3 Ait anden 22 2 WE 5 Moan'sdeel « 90 047 


36 40 Zen. diſt/ 47 > 
A. 2H. vas: 7H. 10M: oe * Decl. oh 18 22 


„ ao 43 N. 
Nore. If the neareſt minutes are taket and the con reject 
ir will be ſufficiently exact for che purpoſe of 1 the latitüe. 


; e EXAMPLE II. r off . 
oe än Der 13, 1796, in lon eaſt, ah * 
ee ſhould be 2.—— — 2 the meridian, being then 
fouth 56® 15, the eye 20 feet above the fea, Required the latitude? 
The moon paſſes over the meridian of Greenwich that day, bythe 
Almanac, at 11 H. 23 M. afternoon. The long. in time 2:'Hiſub- | 
' rrafted from 11 H. 23 NI. leaves g H. 23 M. for the time the paſſes 
the meridian at the place of obſervation. oth 
At this time the moon's ſemi-diameter i is found to be 16 4ah; w. 
her horizontal parallax 61“ ro”,- 12 Wd: 
H. par. 61'10' P. L. 10,4687 Alt. M's up. L. ng 0 
Ap. alt. 555 54 Coſ. 9,748) Sem. diam. 1641CLC 
— P Dip. 4 6 20 6 
P. log. of P. in alt. 34 18” 7200 — 


KRefraction f : App. alt. 
ys 3 8 Cor. of moon's alt. 
"NS . ef 1 i 
OG Moog? valt. 
Moon's decl. Dec: I 3 at noon 1! 18“ | 
Ditto at midnight 20 59 
| Zen. diſt. 
„Diff. 


As 12 H.: 1549 . „W: 1 10 
at noon 19 18 ) Heel. 
| Lat. 


— 


RY 
2 


„ 


8 . 


r 


4 

— 

3 x 

53 pF g 
1 « 

S * . *. 


| 75 find the Kab Meridian Ales 0 5 4 5 * 5 
In page 4th of the month in the Nautical Almanac 2 e 
ledinations and times of the lanets F over ors 7. 


Greenwich every fix days Parts DH Gr 0 ee 1008 


Reduce the lengitude Inſt Une and add ir -to, or fubtraQt Gs: Za 3 


2 11. 


the times of their paſſages over the n 
ing as their longitude is eaſt or weſt : the ſum or Uſfebedos will be 


the time they paſs the meridian of the gn of N Ae 7 Yo, 
wo c N „„ 2d od 


the obſerved altitude for the dip. and re 
tude and decline find the anos ae as ts Wi 


yg 
Suppoſe in long. 4c W. o on Oct. 1, 0 the wer habenbed of NS 
jupiter, when ſouth of the obſeryer, thould be 41* 3o', the <p 22 
feet above the ſea, and the latitude be- required ? 2 
By the Almanac, Jupiter paſſes the meridian of Gwen that 
tay at 9 H. 53 M. afternoon ; and 3 H. the Jong. in time, added to 
it gives 53 M. after 12 at night, when he paſſes over the meridian of 


the place of 9 bo 
5 MMeriim _— 41307 on” 
by 4 25% Refract. 17 9 O0 185 32 


3 
s 7 


Tree alt. 441 24 28 


| Fa whe * 2 
5 "hw Te” "23 gait "a 


The declination of the planets a are ſet down for every 6 days, but- 
may be found for intermediate 12 by aki Feen parts. 


LEY 


OF THE PAR ALI AX. 


PARALLAX is the difference between the altitude of the ſun, 
moon, or ſtar, and the altitude of the ſame object ſeen at the 


lame time from the earth's ſurface; or it is the angle of the earth's - 
ſemidiameter would appear under by a an obſerver placed at the lun, 
moon, or ſtar. | 


The parallax of the heavenly bote are grestef whets; in Wah hori- 


zon, hence called the horizontal parallax ; that of the moon's: is ſet 
down in the Nautical Almanacs for every noon and midnight, and 
les between 54 and WF the e diminiſhes according to the 


altitude 


bh 7 7 me” * 


% at # 


* | " * 8 f : 1 22 1 1 
AED ogy: : " FIR £ [ 
G 3 «4 5 A 0B 6 ö : * 
2 f 4 ; N Se: 4 You No . * 4 Ps ? D Ys " 2 g . 2 - Fi p a f 9 To. ESR % > 4 
„ & . „ 0 0 4 & 3 0p 474 : 3 
: - 4 6 Lite If 
. 4484 
p . CRE 
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Y £ x ; G N , — = 
LY 3 Nr — e. | 
I 0.8 ba , : 2 ** N % * * IS 1 D F- * a " 4 


ef 
5 


Let PI repreſent the earth, T the centre, M Va part of the 
moon's orbit, DD part of the ſun's orbit, and the rational as well a 
A Ais the ſenſible horizon. 5 8 

Nov, an obſerver at T. will ſee the moon in the line) R, when 

another at P at the ſame time will ſee her in the line) A in the ſenſ- 

ble horizon, and the angle PDT MTD AD Ris the horizon. 
tal parallax ſet down in the Nautical Almanac for every noon and 
midnight, and lies between 54 and 62“; this angle diminiſhes as the 
object approaches the zenith; for ſuppoſe the moon in the Ine Pr 


miniſhing until it comes to the zenith Z, where it is nothing. To 
find the diminution of parallax in altitude, ſay, as radius: is to the 
the parallax in altitude. | _*: WS 
he parallax of the moon is greater than any of the reſt of the 
planets, owing to her being neareſt the earth, the vaſt diſtance ot 
ſun and ſtars rendering their parallax ſo ſmall, that they are often 
neglected in nautical calculations; for ſuppoſe the ſun at F or &, then 
the <T FP—q T F is the ſun's parallax, about 8 + ſeconds. 
Having the earth's ſemidiameter and the parallax of any of the 


planets, their diſtance may be found, by ſaying, as the tangent of the 


the diſtance, | 1 7 „„ 
Having the diſtance, the parallax is found by ſaying, As the as 
| EL - 7 * 2 ane 


ES by ; aying, as radius is to the 
| the altitude to the parallax n 
Altitude: now, as all objects are depreſſed by their parallax, ih they 
Are elevated above their true altitudes by reftaction. 
EO BG 31 fr ard ny Rt EE IEF 15 | 45 


the C400 =P) I is leſs than the C ANR < TP, find 


horizontal parallax :: ſo is the coſine of the apparent altitude: to 


parallax: is to the earth's ſemidiameter in miles: : ſo is radius: to 


| new Mrrhop or kum, Ke. 


tnce: is to radius: rn the earth's ſerndiameter to 

of the parallax. | KOH FLUE 
The earth's ſemidiameter is 1146 nautical leagues, the for” 8 At. 

tance from the earth is 27, 80, 344; the moon 69,59, Mercury 

10,704,503, Venus 20,115,400, Mars 42,372,897, Japiter 

46035,833, ne $283,003] _— 


FJ -? e 1 


7 reduce the Sur s Diclinorige from Noos at Greeewichy t o the 
NOON under ay other Meridian. Hy 2 able XVIII. DER 


RULE. 5% Tool nord 


— 


iſt, Wan the longitude i in from Greenwich i in the top column, 
expreſſed both in time and dennen, look wor, that anſwer- 
ing neareſt to 2 longitude in. | 

2d. Look for the day of the month in the Sile: colomp;; the 
number of minutes, and ſeconds where that cuts (in the ſame col. 
of your longitude in) is either to be added bs. or ſubtracted from the 
declination that day at Greenwich. 

To know whether it is to be added, or ſubtracted, lock at the 
top and under the column of the day of the month you will ſee, add in 
eaſt, or ſubtract in weſt, (and vice verſa) which having done will 
gire the true declination for the noon at the es _ CS 


EX AMP LE. 


Required the true declination, Ochoa” 10, wy in engt. 52 
E. of Greenwich. | | 
Sun's decl. Oct. 10 at Greenwich 70 1 32” per Ephemeris 
Varia. of decl. per tables Oct. 

and long. 52 eaſt gives 


True decl. Oct. een 82 E. 6 He 17 = 1 i 


* 


9 90 3 15 to be fab; in caſt long, 


1 
To reduce the Sun's Declination FM N bon at any ; Meridian, fo or other 
| es under that I | 


iſt. With . time 12 noon in the top column, look for that | 
anſwering neareſt to this time. 

2d. Look for the day of the month in the fide aner the num- 
ber of minutes and ſeconds, where that cuts (in the ſame column of 
the time from noon) is either to be added to, or ſubtracted from the 
declination that day at Greenwich, noon. _ 

To know whether it is- to be added or ſubtracted, look at the 
top and under the column of the day of the month, you will ſee add 

ternoon, or ſubtract before _ 22 vice verſa) which you hav- 
ing oe 


Nor. In all calculations for 8 
ſun's declination. is taken out of the Nautical / nds. 
eine to the ey ſecond. 


EXAMPLE. * 


6 - 
Rajiteas the ſun s true declination October the 10, 1790 At 8 " me 

21 M. in the forenoon in longitude 525 eaſt of Greenwich? ay 20 
Variation of decl. Oct. 10, per table in long. 52 E. 8 do 
ſubtract in eaſt longitude *. of by is. of 
Variation of decl. for 3 h. 30 m. from noon Oct. 10, 8 0 Wi 
per tables to be ſ ubtracted before nooͤn. 12 3 EY, My 

| 1: 2 abl 

Som of variations ſubtract | 0 6 u dif 
Sun's declination per Nat. Al. oa. 10, at Greenwich. 7 13 28. as i 
— fort 

True decli. Oct. 10, in n long; ER ob. ar m. A.M. 6 — 2 one 
— fore 

Required the ſun's true declination May 7, 1796, at 5 k. ED ri 

FP. M. and in longitude 35 30“ weſt of Greenwich) of : 
Varia. of declination May 7, in long. 53 30 weſt H. M. * \ 
Add in weſt longitude. - Jin con! 
Varia. of declina. for 5 h. 30 m. . from noon May 7, o days 
per tables to be added afternoon. © 1 by v 
Sum of varia. Add, or correction of declination 333 long 
Sun's declination May 7, per Ephemeris | n the 

T. decl. May 7, long. 35. 30 W. at zh. 30 m. P. M. 17 16 Wo bein, 

The above method will give the ſun's declination ſufficiently cor- 

£ rect for all nautical purpoſes ; but thoſe who wiſh to come * the. M 
' greateſt degree of exactneſs may uſe the following method. WM 5: 
Turn the ſhip's. longitude into time by table XI. and ad to it, *Y 

the time per watch, if the longitude be weſt, but ſubtraR it if the Wl de 


2 be eaſt, the ſum or difference wil be the time at Green- the | 


wich, which call the reduced time. quire 
Look in the Nautical Almanac for the given day, and in page ths 
2d. of the month ſtands the ſun's declination. _ | Now 


If the reduced time be in the morning, take the difference of ke 
clination between the noon before, and noon after the reduced time. 

Then ſay by the Rule of Three, 

As 24 np is to the daily difference of declination? 60 is the 
reduced time, to a number of minutes and ſeconds, which being 
added to the declicantion the noon before if it be increaſing, or 
tracting it if 3 the ſum or difference will TY the declins- 
tion at the ſhip. 0 K 

a 


AY . 4. * n 7 
4 , * 
8 4 * ” 


Hach, f ( 


T the time when the watch ſtands in need of being regulated, 
forthe obſervations intended, let the ſun's altitudebe takenatany 


convenient time in the forenoon, 2, 3, 4, or 5 hours diſtant tram the 


meridian. Set down the altitude with the correſponding time ex- 
actly (the index being already ſet to the morning altitude :) note 


down the time of the ſame altitude in the afternoon; half the ſum 


of theſe two times, is the apparent time ſhewn by the clock or 


watch when the ſun was upon the meridian of that place. But it 
of declination be conſider- 
able during the elapſed time, it muſt be allowed for, by adding the 


muſt here be obſerved, that if the ch 
difference to, or [erg it from, the ſecond altitude, according 


as it is increaſing or decreaſing. Leſt that an altitude taken in the 


forenoon cannot by the interpoſition of clouds, have a correſponding 
one in the afternoon ; it is therefore proper to take ſeveral in the 
forenoon, in order to ſeeure a correſponding one in the afternoon. 
And, if ſeveral equal altitudes can be taken on both ſides of the me- 
ridian, it will be beſt to find the noons for each pair, and the means 
of all the noons thus found for the true one. 1 1 
When there is reaſon to believe that the watch gains or loſes 


conſiderably, other ſets of obſervations may be taken on ſucceſſive 
days, whereby the daily variation may be found and allowed ſor; 


by which means the artift will have little more to do in finding his 
longitude by obſervation, than to reduce the obſerved diſtance of 
the objects to the true diſtance of their centers; the ſhip's time 
being ſhewn by the watch previouſly regulared. _ | 


EXAMPLES. 
May 20, 1796, ſuppoſe that at 


March 18, 1796, in lat. 49% N. 


d h. 40 m. in the forenoon, and 


zh. 16 m. afternoon by watch, 


the ſun had equal altitudes, and 


the going of the watch be re- 
quired ? | . 


Now add together | 


— 


gives noon per watch 11 58 | 
rue noon 12 O0 the arch, to correſpond with the 
: — morning alt. whence the watch 
Watch low © 2 8 ound 40 46“ too faſt. 


ſuppoſe at 8 h. 10 m. $58 ſ. fore - 
noon, and at 3 h. 5834 


have equal altitudes of the fun, 
Required the going of the watch ? 
The diſtance of the time from 
noon when the firſt was taken is 
zu. 49 m. 2 f. doubled is 7. h, 
38 m. 4 ſ. and the daily decreaſe 


To find the apparent Time, and thereby" regulate the going of the 


pt 


of declin. at. this time is 23417. 


Now as 23 h.: 24 41”:: 7 h. es | 


38' 4": 75 


. Hence the index of the vay 


drant muſt be ſet 7 forward on 


Here 
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a un. METHOD or FINDING 


| Here it is ſuppoſed that the ſhip is lying ET bye ot or. * no w. 
through the water; but if ſhe is failing to or Fun, proper 
allowance muſt be made for her run, during the 2 time, but 
e methods of pair the, time wi en . 9 8 
at ſea. 15 1 | 


a To find the apparent Time by the Sur? s Altitude, 
Find the ſhip's latitude and longitude by account, at ths u 


Sb 3 
44 
. 
* 
n 


obſervation, by carrying the reckoning forward to that time, 
l 


With a quadrant well adjuſtcd, take the altitude of the ſun *s lower | 


limb. 
Take the difference between the ſemidiameter and dip of e hoti- 
zon, and add it to the obſerved altitude, the ſum will be the fug's 
apparent altitude. 

Take the difference between the ſun's refraction and patallari in 
altitude, and ſubtract it from the apparent altitude; the remainder 
will be the true altitude of the ſun's centre; hence the true Zenith 
diſtance. 

Turn the ſhip's longitude into time, and either add to or ſubtract 
from the time per watc 3, according as it is eaſt or weſt z the ſum, or 
difference, will be the reduced or * ſuppoſed time at the place of ob- 
ſervation. | 

Take the ſun's declination out of the Nautical Almanac, and 
= portion it to the reduced time: with the ſun's true Pr | 

d the polar diſtance: then, | 

Add together The zenith diſtance 

The co-latitude, and 
Polar diſtance into one ſum. 
Fed half this ſum ſubtract the zenith diſtance, - noting / th hl 


| ſum. and remainder, then add together 


The log. co-ſecant of the comp. of the latitude } — ther 
The log. co-ſecant of the polar diſtance, indexes. 
The log. ſine of the half ſum, noe © -- 
The as ſine of difference into one fom. 
Take Go top . fine of half the ſam of the four logrithims which 
| being doubled © and brought into time as before, will give the times 
from the midnight before the altitude was taken. 
Half the ſum of theſe four logarithims will give the log. —_ of 
half the hour angle; which being doubled and turned into time, 
by allowing 15 degrees for every hour, &c. or more brie 3 the 


table, will give the true time, if the altitude was taken in 


noon ; but if in the foren oon, its complement to 24 hours will be 


the true time, reckoned from the preceding, or noon before. Or 


What perhaps will be found more eaſy to the learner. 
NorE. The refraction is found in table XII. of this book, 
The dip of the horizon, table XIII. in ditto. f The 


5 4 
x 4 4 4 : 2 * 


run TIME Ar Anl. 

E * a 
ay The ſun's * i * in alt. table XIV. in ditto. 
er The ſun's decl. in page 2d of the month, and 
ut The ſun's ſemidiameter in page 3d of the month in the 
FVV 
| Suppoſe on the 7th of May, 1796, at 5 h. 30 m. ga ſ. P. M. or 
3 afternoon per watch, in latitude 39? 54 N . and long. 35 30 w_ 


of Greenwich by account, the altitude of the ſun's lower 1 


| be found to 15? 45 the eye being 18 feet above the ſurface of the 
. ſea, and the true apparent time when the obſervation was made was 


required | It 5 
Ob „Alt. 8.8 E. L. | 159.45/ oo Lat. 


39? 54/N, 
mY | 


equal to the arithmetical co- ſine of that angle. 


in Dip. 43“ ſemi. 15 53 diff. 28 0 — SAVES 
Ap. alt. S.'s L. L. 15 56 50 5 | 
th Refra, 3/ 17// par, 8/ diff. 3 9 Sun's decl. May 3, per N. A. 19 % 
2. V. dec. p. tab. for lon, 35% W. add 1 41 
& Sun's true alt, I 2 53 41 Ditto for 5 h. 300 from noon add 3 52 
or rue dec!. cor. for lon, and time 17 10 57 
b- Zenith diſt, 74 6 19 | go 
10 | Polar diſt. 12 40 3 
on Co-lat, 50 6 oo Co- ſecant . 11511 
Polar diſt. 72 49 03 Co- ſecant | 2. 01983 
Sum a 29197 ol 22 5 | 
1 Sum, | 98 30 41 Log. ſine 9.99518 
i Zenith dift, ſub, 74 619 | 
Remainder 24 24 22 Log. ſine , 9. 61616 
. Sum of 4 log. : 19. 74628 
dum log. co-fi. & hour angle ; =40® aa” 44! i 9.87314 
5 2 1 
h Hour angle | 3 5 33 34 
5 Time at ſhip per watch $3 23 28 in time = | 5 30 32 
| Watch flow 5 „ | . = 
of Note. The co-ſecant of any angle arch, (rejecting index) is 
e, 
he 


the true time, 5 h. 33 m. 32”. 


1 —_— 8 
227 


By turning the longitude weſt into time, and adding to the time 
at the ſhip, gives the reduced time 7 h. 5 m. and the difference of 
declination between the 9th and 8th of May 16“ 10”, then by the 

| Rule of Three, as 24: 16/10”: : 7h. 52m: 5 17“ which being 
added, the declination May 7 =17 5 24 gives 17* 10' 41” henee 
the polar diſtance is 72 49” 19' and working with Which will give 


EXAM- 
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and true TOs time of the * was I 
Times. * : e {DS 


- 8,s ſem. 16 5”diff. 0 287% dif. 11 — Decl. at ſhip 


App. alt. -. 712346 80: Polar diſtance | 55 0 75 
Refr.—3 51 — par. 9 diff. 3 42 


Sum 211 43 56 


Remainder 20 2 2 53 Log. fine 9.69298 | 


= - FIR l > =o ends == =_ 
F l 8 K - 
. k = See 


2 Sum =fine of 515 100 34 I the H. angle= 9,942 56, 


Time per watch 8 21 0 
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228 _ mon METHOD or FINDING. | 
EXAMPLE Uu. ; 
Suppoſe that in che forenoon or f. M. on the gth, of On ok 


in latitude 549 30'N. and long. 52 E. the altitude of the ſun's Jager 
limb ſhould be found as under, the eye being 18 feet deen the ke 


. br. 2e. 


20 14 12 28 Co. lat. 0 5 30 


bo 10 13 20 J. OG: T2, per Nest. Alas 
20 30 14 51 Var. per tab. for lon. 52 E. ſub. 


{ Fg 


3) 3 40 39 Ditto for z. 30m. T. from N. ſab, 


; , 


Mea. 20 * 1323 


— 


. —— 3 


Sun's true alt. IX 13 40 55 


Zenith diſt. 76 19 5 
Co. lat. 38 Þ © De. 0, 20583 
Polar diſt. Lis $54 51 Cote. o, 0317 


XI Sum eee Log. fine os 
Zenith diſt. 76 1 5 ig 


\ a dis. ad 


Sum | 1 55 2) 19.88513 


Hour angle = 122 21 8=8h, gm. 25= time from laſt nge 


Watch too faſt 35 
As the time is before noon, _ ſine of half the ſum of hs 1 
is taken and doubled, which gives the hour angle reckoned from 


1 


% * - * 


. * . 
” 0 \ 8 8 
D ” 5 ; 
, , D 4 k : f K 
TR TIME AT 4. 85 
THE TIE AT Aa. 1 


co- ſine of half the four logs. unleſs the obſervation! be made in the 
afternoon ; and the learner perhaps will be leſs fable to make mi- 

1 „ een | 70555 
"The declination may be found thus: A en ee 
The time per watch is 20 h. 21m. from laſt ncon the ong. in 
time is 3 h. 28 m. which ſubtracted from 20 h. 21 leaves the 
apparent time 16 h. 53 m. the daily difference of declination is 22 


33S - 


to the ſun's declination Oct. the 9, =6" 3 yes © 
minutes 47 ſeconds, the true declination at the time and place of o 
ſervation, whence the polar diſtance is 96* 54 ,... 
Here again it may be proper to obferve, that as the day in the 
Nautical Almanac begins 12 hours later than'the crviay, and 24 
hours later than the 2 , 20 h. 21 m. makes 8 h., 210 or 21 m. 
after 8 in the morning of Oct. 10th of the civil- day, and ꝙᷓ h. at m. 


of the day in the Nautical Almanac are all at the ſame time. 


To find the apparent Time by the Altitude of a fixed Star. t 


Correct the obſ. altitude for che dip and refraction. 
Find the ſhip's lat. by account at the time of obſervation. 


Then add together 
Zenith diſtance, 
Co. latitude, and 
Polar diſt. into one ſum. 


From half this ſum ſubtract the zenith diſt. noting the half ſum 


and remainder. uy 
Then add together ed Er or ns 
Log. co-ſec. of complement of the lat. rejecting their 
Log. co- ſec. of polar diſtance, | indexes. | 
Log. ſine half the ſum, and the oY 
Log. ſine remainder into one ſums. 7 
Half the ſum of theſe four logarithms will be the log. co-fine of 
f hour angle. 5 | | 
Turn this hour angle into time, and apply it to the ſtar's right 
akenſion, by ſubtracting it when the ſtar is eaſt of the meridian, or 


adding it when it is weſt of the meridian, their ſum or difference will 


be the right aſcenſion of the meridian or mid heaven. 


From the right aſcenſion of the meridian (increaſed by 24 if 


neceſſary) ſubtract the ſun's right aſcenſion the preceding noon at 
Greenwich, taken from page 2d of the month in the Nautical Al- 
manac, the remainder will be the apparent time at ſhip nearly. 


K 


To 


ull midnight; for chere ſeems to be no neceſſity. for tale „ 


. 1 ö by "Bong PA Tn e 12 * 
Li ine 1 


2 5 7 1 2 ea . : 
44%. Now as 24: 22:44”: 16 53 5 25 wind being added 
48” giyes 6 . | 


A. M. Oct. roth according to the ſea account of time, therefore 
the end of the ſea- day, the noon of the civil-day, and the beginning 


Find the flar's right aſcenſion and declination in table XX. 


+ 


— 
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To this time the long. of the ſhip from Ges "OR 
inks time, by 2 ye en is weſt, or ſubtracting it when it i; 
caſt; the ſum o difference will be the . the bre 
tion nearly by the meridian of Greenwich. 

Then ſay, as 24 hours is to the daily variation of dan h. 
aſcenſion, ſo is this time to a number of minutes and ſeconds, Which 

fubtracted n ade Gove: ana ones the: r ene yaw at 

A ant nn 5 er Ui 
K* * A M P L E. 15 1 7 5 


© Suppoſe o 2th, 1796, 1 in lat. 3 45 "I 7 | 
eaſt 1 the alt. of the ſtar Procyon, 0 then eaſt of 


the meridian, ſhould be 28 160, and the eye 18 feet e HW aa | 


face of the ſea. - „R the true time? 


Star's ob. alt. f 16 0515 OP ace. +: a8 
Refrac. 1 wa | ? 
Di 7 
yo dt Boil: — . % Sen le 
Star's bannt 28 10 10 Star's decl. 
Zen: diſt, T 61 49 50 5 Polar alt. ; X 44 58 
Polar diſt. 95 44 58 Log. co- ſec. — 5 
Co. lat. 82 150 Logs e e | 
Sum 239 49 48 _ | I 1 60 od 
Half ſum 119 54 54 Log. ſine 9.93189 0 5 
Zen. diſt. 8 | 
Remainder | 58 5 = Log. fine 9.92881, | 
: e :; 75 55% 25 74 
Half hour angle 30 15 Half ſum 9193643 | 
| 0 „ — 5 ol mY 
Hour angle 60 30= $:2 8: . 
Star's right aſcenſion 7 28 39 
Right afcention of meridiart 3 26 39 5 
OMG a hs 4 
| N 5 27 26 39 a 
"Sun's right afcenſion at noon 6 
Time at ſhip nearly 16 20 2 


Time 


0 #4 , 
«20 W 


Sup 
obſ. al 


24 4, 
the ſe: 
Obſ. / 
Refrac 


Dip 


Star's t 


Zen. 


Polar e 


Co. lat, 


dum 


Half ſu 
Zen. di 


Remain 


Half ho 


Hour a 


THE TIME AT sR A. 23 


Time at ſhip nearly k 16 20 1 5 1 
Ship's lon. 3018“ eaſt in time ; 2 7 12 #0179515 1991 
Time at Greenwich nearly 14 10 6 
Sun's right aſcenſion, Sept. Is Fo 6 37 

LOS 11 10 13 A 
Daily difference — 8 3 36 


Then fay, as 24 H.: 3M. 36 8. 3 18 bt. fo 8. 
which ſubtracted Fat, 16 H. 20M. 25. the time at ſip nearly, 
eaves 16 H.17 M. 53S. the true time at * after . or 8 H. 17 
M. 53 S. after W | ies 


"EXAMPLE. mn 


Suppoſe on FR” I4, 1796, in lat. 489 560 N. long 600 W. the 
obſ, 21 of Aldebaran, when weſt of the meridian, ſhould be 220 


70 #4 


fr £4487 ; 


24 3, the height of the obſerver's eye 21 feet above the ſutface of 


the ſea, Required the'true apparent time at ſhip? 
Obſ, Alt. Star Ald. 229 247 30" © Lat by acc. 48 56&'N, 
Refrac. 2 18” | 9o 


Dp 42 8 5 EO 
— Co. lat. 41 4 
Star's true alt. = Co a = | 
90 Ster edel. 26 © 19 
Zen, diſt. 67 42 10 1% | 
Polar diſt. 73 54 75 
Polar diſt. 73 54 41 Log. co- ſec. &;6vf 
Co. lat. 41 4 © Log. co- ſec. o, . 15 
dum 1 85 * 0% | 
Half ſum EEE 
Zen. diſt. | \ 42 _ 2 : 9,999 
Remainder | 23 38, I 5 INE. 9,60 09 


Sum 2) 19, 80281 


Half hour angle 379 10 Co- ine. Half — 9:90140 


2 | PO 


Ho M. So 
Hour angle | 74 20 in | time 4 57 20 
| G g | Hour 


2 8. 


; 

4 

' 
3 
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it is beſt to regulate the watc by the Sun. 


Hour angle 74 20 — in time 4 57 20 


Star's right aſcenſion 4 24 14 | | 
Right aſcenſion of meridian | 9 21:34 e 
Sun's right aſcenſion 1 33 0/ꝗ3064fcö ß 
| — ! ; * 0 
App. time at ſhip WT TH | 

Long. 66 W. in time S—_—_— 

| X „ 
App. time at Greenwich | 1212 4 RR 
Sun's right aſcenſion, Apel 14, 1 33 0 „ 


* 2 
1 


Daily difference 41” - 

Then ſay, as 24 H.: 3 M. 41 8.:: 12 l. 12 M. is I M. 628. 
which ſubtracted from 7 H. 48 M. 4 S. the apparent time at ſui 
nearly, leaves 7 H. 46 M. 12 S. the correct app. time at ſtrip. 


NorE. This method of finding the time is certain, could a 5 
horizon be obtained in the niglit; but as that is not ING the cal 


; 


RE 


z 
8 


1 Another 2 of finding the Apparent Time, 
1 A 


When the ſun or ſtar's an and complement of lat. ar 
both north or both ſouth, their. fum *, but if one be north and the 
other ſouth, their n is the meridian altitude. 

From the natural fine of the ſun or flar” s mer. alt. W the 
natural ſine of the true altitude. 


Then add together | 
The log. co- ſec. of the comp. of the lat. 3 . 
The log. ſec. of the ſun or ſtar's decl. and indexes. 
The log. of the diff. of the natural ſines into one ſum. 


The ſum of theſe three logarithms, being found in the colum 
of riſing, the hours, minutes "and ſeconds correſpondin ng it wil 
be the true time from the noon when the altitude was 

The four laſt examples may be worked by the above —_— 


* If the ſum exceeds go® ſubtract it from 180, and the remainder m_ us 
tian altitude. (See the two laſt . of che ſun. 5 


. 


vun rin ar l ogy 
Eri 
24] Co. lat. GI | Log. co-ſecant _ 0, 11811 
; Decl. 17 11 Log. ſecant 6,1983 
Mer. alt. 67 17 N. fine 92243 


True alt. 15 54 N. fine 27390 


Dif. of nat. fines * 64847 Its log. 4,81 5 


In col. of riſing gives true time 5 H. 33 30” 4.94683 
Differing ao” from the former meth | 30 | | 94 | 3 


EXAMPLE II. 


18 W 

ſhip WY Co. lat. 385 30 N. Log. eo-ſecant o, 2068 5 

8 Decl. 6 55 S. Log. ſecant 0,0037 

e , at. 31 35 N. ſine 52374 5 

ae alt. 13 41 N. fine 23656 eh 
Diff. of nat. fines | 28718 Its log. 4,45815 
In col. of riſing gives true time 3 H. 50 30% N 4,667 17 


ty taking proportional parts. r 

Thus, the difference between the log of 3 H. 50 go and 2 H. 
51 is 172, and the difference between the log. H. 5030 and 
that in the calculation is 15. | 


* gives 3 H. 50 32”, (ſee the two laſt examples of the ftars.) 


EXAMPLE BMI. 


Co. lat. 32 1% Co- 85 0,00398 
Dl. Sec. 3,0219 


Mer. alt. 76 30 N. ſine 97237 
True alt. 28 10 N. ſine 47204 


——ů — — 


Diff, | | 50033 Its log. 469926 
In col. of riſing gives 4 H. 2 M. RR | 4,70543 / 


Gg 2 


Here we find the time found by this method differs 2 ſeconds from 
that found by the former, but it may be found to the neareſt ſecond 


Now as: 172: 30”: : 15: 2”, which being added to 3 H. 50 
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234 N NEW METHOD or FINDING | 
5% EXAMPLE IV.  ' 
r ) ( - 0,1825 


Decl. 16 5 19 Secant nn 


Mer. alt. 57 9 19 N. ſine 84014 
True alt. 22 17 50 N. line: 39033 


ag 
it 1 


Diff. | 46081 Its log. | 
In col. of riſing gives 4 H. 57 M. 20 8. TN 4.86329 


Having found the hour angle, proceed to find the true time by the 


ſtars, as has been ſhewn in the two laſt examples, worked by the 
former method. | x LN 


How to know the Stars. "3 | 
It ſametimes happens, that for want of a map of the ſtars, or 


celeſtial globe, many are a loſs to know whether they have obſeel 


by the right ſtar or not, as there may ſome other ſtars come to the 
meridian nearly at the ſame time. But this may be eaſily. proved, 
by finding the ſtar's meridian altitude as above; and if it nearly 
agrees with that on the quadrant, it muſt certainly be the right ſtar, 
otherwiſe not. The ſame may be obſerved of any of the planets. 
To know when any ſtar comes to the meridian, or what ſtar will 
be on the meridian at any given time, ſee the explanation following, 
table XX, and for their riſing and ſetting, with that of the moon 


and planets, ſee the directions following, table XXII. in this book. 


NorE 1. If an obſervation of the ſun has not been taken the pre- 


| aeg noon, or two altitudes to fnd the latitude, it may be aſcer- 
by taking the meridian altitude of the ſtar, either before or 


taine 
after the obſervation is made for finding the time. _ 
- NoTE 2. If the ſhip's longitude eaſt of Greenwich in time, be 


greater than the apparent time at the ſhip, the apparent time muſt 
de increaſed by 24 hours before ſubtracting the longitude ; and in 


this caſe, the ſun's right aſcenſion muſt be taken out of the Ephe- 
meris for the preceding day of the month. And if the ſhip's lon- 
gitude weſt of Greenwich in time, added to the apparent time at 
the place of the ſhip, makes more than 24 hours, 24 muſt be ſub: 
tracted from the ſum, to obtain the apparent time at Greenwich; 


and the ſun's right aſcenſion muſt be taken out of the Ephemeris 


for the ſubſequent day of the month. The object, whether ſun 
or ſtar, whoſe altitude is taken for finding the time, muſt be at leaſt 
three or four points of the compaſs diſtant from the meridian ; be- 
cauſe, when near to the meridian, the alteration in altitude is too 
flow for aſcertaining the time with proper exaCtneſs : but the nearer 
the object is to the caſt or weſt the better, provided it be not les 
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than 6° high; for the refraction is ſo variable and irregular near to 

the horizon, that the effect of refraction upon objects cannot be de- 
teimined with ſufficient accuracy, when their altitudes are leſs than 
6 degrees. 9 85 | po =o rf ee ws TE 


The Method of finding the LonciTuDE. at SEA. 


H E ſurpriſing improvements made in navigation within the 
laſt thirty Ty is beyond the moſt ſanguine expectation ; 
and though ſeveral nations have contributed towards this important 
end, the Engliſh have (by the encouragement given by parliament, 
and the great improvements made, in nautical inſtruments and cal- 
culations) outdone them all, ſo that, by the help of the improved 
lextant, the Nautical Almanac and the requiſite tables, contained in 
this book, a ſkilful and expert obſerver can determine the longitude 
to a degree of certainty, that people unacquainted with the opera- 
tion, would ſcarcely think it poſſible. pu rents 
Whatis here meant by aſkilful and expert obſerver, is, an artiſt who 
can in an inſtant bring the two limbs of the objects whoſe angular 
diſtance is to be meaſured into contact, in the centre of the inverted 
teleſcope, and, that can rectify any little defects, or errors that the | 
inſtrument is liable to on account of its being handled or moved 
about, &c. To do which the following 1 may be found 
uſeful to the young artiſt. 3 
1ſt, The inſtrument muſt be adjuſted thus: bring O on the no- 
nious to coincide with O on the arch, then ſee it the index glaſs 
ſtands perpendicular to the plane of the inſtrument, if it does not, 
alter it by means of the ſcrews for that purpoſe; after which, the 
reflected image of the ſun muſt be brought directly over the true 
image, ſo that but one image appears; this being done, which is by 
no means difficult, the inſtrument is properly adjuſted, as the little 
ſpeculum will ſtand parallel to the great one. e , a 
But to prove the inſtrument after this adjuſtment, and to find if 
there is any index error, move the index forward on the arch, and 
bring the true and reflected images of the ſums limbs into contact, 
and note what his diameter meaſures. Again, move the index back- ' 
ward on the” part of the arch behind the O, and bring the reflected 
and true images of their limbs into contact as before, and note 
what his diameter meaſures ; half the difference between the two 
dameters is the index error, which muſt be ſubtracted when the 
diameter meaſures more on the arch than on the extra arch, other- 
wiſe it muſt be added. 2 . e 
dSuppoſe, for example, the ſun's diameter, meaſures when the 
index is advanced on the arch 34“, and at the ſame time when the 
index is put back on the extra arch 307, the difference is 4 then 2 
is the index error, which muſt be ſabtraQted from all altitudes or 
; | angular 
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angular diſtance taken, becauſe the ſun's diameter meaſured mars 
on the arch before O than behind it. | —_ x 
After the index error is found; yet before the inſtrument is ,t 
to take the angular diſtance between any objects, there is--another 
adjuſtment requiſite, which is, to ſet the axis of the teleſcope 
parallel to the plane of the inſtrument. 5 145 
The method of doing this, is, making obſervations of angles x 
much above go? as poſſible, uſing the inverted teleſcope; in doin 
of which the wires in the focus of the eye-glaſs muſt be fir 
placed parallel to the plane of the ſextant, after which bring the fun 
and moon into very nice contact, on the centre of the wire. neareſt ; 
the ſextant, taking care that the index is not the leaſt ed, 
then direct the teleſcope in an inſtant ſo that the images may appear 
in the centre of the outer wire which is fartheſt from the lextant, | 
and if the contact appear the ſame at this wire, the axis of the tele- 
ſcope is parallel to the plane of the ſextant ; on the contrary, if 
the limbs of the objects appear to ſeparate at the wire which is. 
fartheſt from the ſextant, it is plain the object- end of the teleſcope 
is too far from the plane of the ſextant, and muſt be corrected by 
turning one of the two fcrews of the ring into which the teleſcope | 
is ſcrewed and fixed, having previouſly unturned the other ferew. 
If the limbs of the images over-top each other at the aforeſaid 
wire, it ſhews that the objeCt-end of the teleſcope is too near the 
plane of the inſtrument, and conſequently muſt be brought parallel, 
by means of the ſcrews, and this method muſt be purſued until the 
_ eiftance of objects are found perfectly the fame, at each Wie, 
which ſands equi-diſtant from the centre of the teleſcope andi pa- 
ralle to each other, in which caſe the axis of the teleſcope will be 
exactly parallel to the plane of the ſextant, and then you may_pro- 
ceed to meaſure the angles for the obſervations, obſerving. to bring 
the limbs of the objects in exact contact, in the centre between the 
two wires before- mentioned. He | . 


To take the Obſervations requiſite for determining the Longitude. 
Firſt, find the apparent time at the place of obſervation, by takin 
one or more altitudes of the ſun, and noting the times b * 
watch, from each obſerved altitude, or, from the mean of ſeveral 
altitudes compute the time; the difference between this time and 
that by the watch, will ſhew how much the watch is too faſt or too 
flow, for in all caſes the mean of ſeveral obſervations is molt to 
be depended on, and the beſt time for making theſe obſervations of 
the ſun's altitude is, when it changes quickeſt, or when he bean 
nearly eaſt or weſt. | . „ 
In obſerving the diſtance between the objects three obſervers 
muſt be in readineſs with their ſextants or quadrants, well adjuſte 


as before directed; and, the watch either ſuſpended near one of the 
3 . obſervers, 
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obſervers, or put into the hands of a fourth perſon appointed to 
note the times. The obſerver who takes the angular diſtance giv- 
ing previous notice to the others to be ready with the altitude by 
the time he has finiſhed his obſervation, whieh being done, the 
time, altitude and diſtance ſhould be carefully noted; and other 
ſets of obſervations taken, which muſt be done within the ſpace of 
15 minutes, and then take the means, which will be preferable to 
any ſingle obſervation. | In taking the altitude of the moon the 
limb that is the beſt defined whether it be the upper or lower, muſt 
de brought to the horizon; if there are not a ſufficient number of 
obſervers, then take the altitudes, the deficiency may be ſupplied by 
computing the altitudes after the diſtance is taken; the method ef 
doing it will be ſhewn hereafter, Feet N e 


To Meaſure the Diflance between the Sun and Mom. * 


Turn down one of the fcrews. and hold the quadrant or ſextant, 
ſo that its plane ſhall paſs through the. fun and moon; look at the 
moon through the. tranſparent part of the horizon: glaſs ; and 
keeping her there, move the index gently until the ſun's image is 
brought into the filvered part of the horizon glaſs, bring the 
neareſt limbs of both objects into contact; move the arch of the 
inſtrument gently up and down, and the fun. will appear to riſe and 
fall by the ſide of the moon. Move the index until their limbs ex- 
actly touch each other, when this is done the obſeryation is made, 
and the index will ſhew the angular diſtance, which is beſt read off 
by a magnifying glaſs. PETE TOTS ES, 
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To take the Diſtance between the Moon and a Star. 

Direct the plane of the inſtrument through both objects, look at 
the ſtar through the bright part of the horizon glaſs ; keep it 
there, and bring the moon's image into the ſilvered part of the ſame 
glaſs; move the index gently, until the enlightened limb of the 
moon juſt touches the centre of the ſtar, keep the ſtar in fight, 
and move the arch of the inſtrument gently up and down, and the 
moon will appear to paſs over the ſtar, and then the obſervation is 

completed, _ , 5 | 1 
The round or well defined limb of the moon, whether it be the 
neareſt or fartheſt from the ſtar, muſt be brought into contact with 
it. When the object to be ſeen by reflection is to the right-hand 
of that ſeen directly, the inſtrument is held with its face upward. 
But when the object to be ſeen by reflection, is to the left - hand 
of that ſeen directly, the inſtrument is held with its face downward. 
A readineſs in the uſe of the quadrant and ſextant, is beſt gained 
by practice which the learner may render familiar to himſelf by 
3 | N obſerving 
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obſerving the angular diſtance of objects on land, or by candles 
placed in various poſitions in a room. e 
Remark iſt. The taking the angular diſtance may be rendered 
more eaſy and accurate, by bringing the objects nearly into conta 
in the common way, and then fixing the index tight to à certain 
degree and minute, and then waiting until the objects are near 
in contact; giving notice to the aſſiſtants to get ready with the 5 
titudes, and when the objects are exactly in contact to call for the 
altitudes and exact time by the watch. The obſerver may then 
prepare for taking another diſtance, by ſetting his index three or 
four minutes forwards or backwards according as the objects are ap- 
proaching to, or receding from each other, and then proceed to take 
the diſtance, the altitudes and time by the watch as before. Thus 
may as many diſtances and altitudes be taken as the obſervers 
think proper, and then take the means to determine his longitude 


i 


This mode of taking the diſtance, will not only eaſe the eye of 
the obſerver, but alſo enable him to manage his inſtrument with 
greater facility in every direction. If the obſervation be made, as it 
ought) to be, at the diſtance of two hours before or after neon, 
the true time may be found by the altitude of the ſun, taken at 

the preciſe time of taking the Iſle, thus will any irregularity in 
the going of the watch, be prevented from affecting the reſult of 
the obſervations. | Vt 1 ape 

If a night obſervation is to be taken, the watch ſhould be regula- 
ted by the altitude of the ſun the evening before, and its going 
compared with another taken the next morning, for the time found 
by the altitude of a ſtar cannot fo well be depended on, as the at- 
moſphere in the night is precarious, though it may be ſufficiently 
correct for finding the refraction uſed in determining the angular 
diſtance. : | Bos 5 1 

Remark 2d. The obſerver muſt take the moon's diſtance from 
thoſe ſtars only, whoſe diſtance from her are ſet down in the Nau- 
tical Almanac, and the diſtances there ſet down afford him a ready 
means of knowing the ſtar from which her diſtance ought to be 
obſerved : by ſetting his index to the diſtance computed roughly at 
the apparent time, eſtimated nearly for the meridian of Greenwich, 
and then look to the eaſt or weſt of the moon, according as the 
diſtance of the ſtar is tet down in the 8th, gth, roth, or 11th age 
of the month in the Nautical Almanac, and having road | e 
moon on the horizon-glaſs he will, by ſweeping with the quadrant 
or ſextant, to the right, or left, find the ſtar he wants, if above the 
horizon, and the air be clear, in a line, perpendicular to that join- 
ing the moon's horns or her ſhorteſt axis produced. . 

The time at Greenwich is eſtimated roughly by turning the 


flip's ſuppoſed longitude from Greenwich into time, and adding 
1 | 1 
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x to, or ſubtracting it from che apparent time at the ſhip, according 
as the longitude is eaſt or weſt, will give the apparent time nearly 


* 


at Greenwich. i d ee ee te 
| Take the diſtance: of the object, out of the Nautical Almanac 
both before and after this time; 


Then ſay, as 3 hours or 180 minutes: is the difference of dif- 
tance in 3 hours: : ſo is the difference between this nearl eſtimated 


tune, and the next preceding time ſet down in the Nautical Almanac: 
o a number of minutes; which being added to the next preced- 
ing diſtance, if it is increaſing, or ſubtracting it, if it is decreaſing, 
will give the diſtance nearly at the time the obſervation is intended 
to be made, and, to which the index of the ſextant or, quadrant muſt 


de ſet. 


nor with the fea day which begins 24 hours before it. 


'y 


To Reduce the objerved Diſtance of the Moon from * K obs 


a Star to the true Diſtance. ; 


The neceſſary preparations : 5 985 0193 e | 
TE N the longitude into time, and add it to the apparent time 


at the ſhip, if it be weſt, but ſubtract it if it be eaſt; the 
ſum, or difference will be the ſuppoſed time at Greenwich, which. 


call reduced time. | 


In page 7th of the month in the Nautical Almanac, find the 


neareſt noon or midnight, both before and after the reduced time. 
Take out the moon's ſemidiameters and horizontal. parallaxes cor- 
reſponding with this noon and midnight, and find their differences. 
Then ſay, as 12 hours: is to the difference of the moon's hori- 
zontal parallax 'in 12 hours :: ſo is the reduced time to a fourth 
number, which being added to the moon's horizontal patallaxfor noon 


er midnight, if it is increaſing, but if decreafing ſubtracted from it; 
this ſum, or difference, will be the moon's horizontal parallax at 


tie reduced ME I 8 

And, as 12 hours: is to the difference of the moon's ſemidiameter 
in 12 hours: {. ſo is the reduced time to a number of ſeconds, which 
being added to, or ſubtracted from the moon's ſemidiameter the-noon 
or midnight before the reduced time, will give the moon's ſemidia» 
meter at the reduced titne. 1 e 

To which add the augmentation of her ſemidiameter accordir 
to her altitude, and the ſum will be the moon's true apparent fe- 
midiameter. When the reduced time is any even part of 12 hours, 
a 2 J f or 3; &c. ſuch. parts of the difference of the ſemidiameter 


above, 


* * 
83 


Care muſt be taken not to conſound the days in the N autical Al- 
manac with the civitda 8, As the civil day be L 5 12 hours before it, 5 


and horizontal parallak may 8 and added, to, or ſubtracted as 
8 h | ” 
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above, without being at the trouble of working by the Rule of 
„ 
| To the obſerved altitude of the ſun's 1 limb, add the ende 
: between his ſemidiameter and the dip of horizon, the lum vill be 
N his apparent altitude. e! 
From the ſun's refraction, take his bannt f in altirude, tire 
mainder will be the correction of the ſun's altitude. e 
From the ſtar's obferved altitude take the dp of the bene, 
and the remainder will be its apparent altitude, - | 
The refraction is the correction of the ftar's altitude. anz 
| Take the difference between the moon's ſemidiameter 100 the 
dip and add it to the obſerved altitude, if her lower limb was taken, 
or ſubtract it, if upper limb was taken, the ſum, or difference, 
will be the moon's apparent altitude. 
' From the proportional logarithm of the moon's horizontal en 
found in the Nautical Almanac, increafing its index þ by 10) take 
the logarithm co- ſine of the moon's apparent altitude, the remain- 
der will be the proportional logarithm of her parallax, in altitude. 
From which, take his refraction, and the remainder will be the car- 
rection 4 the moon's altitude. 
To the obſerved diſtance of the moon Wan a ſtar, add the moon's 
ſemidiameter, if her neareſt limb was taken, but ſuhtract it, if her 
fartheſt limb was taken, the ſum, or difference, will be the * 
diſtance. But, 
Too the obſerved diſtance of the ſun and moon's neareſt limbs, 
add both their ſemidiameters and the ſum will be the Tm dl 
tance of their centers. 


% 


Norz. There are 12 pages in each month | in the we 


Almanac. 
The ſun's declination is found in page . 
The ſun's ſemidiameter i 6 5 


The moon's ſemidiam. and horizontal parallax TH... 
The diſtance of the moon from the ſun, &, VIII. . x * 


The Tables i in this Book. 


2 . Table, 4 
The proportional logarithms I 
The effect of parallax, on the moon's diſtance „ 

Jo turn time into degrees, and the contrary XI.. 
Refraction of the heavenly bodies IE. 

Dip of the horizon I 
* ſun's parallax in altitude | XIV. 


. The augmentation of the moon's ſemidjameter b 4H 
IT correct the ſun's decl. under any meridian, XVIII. 


ws % 
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parent Dijtance, to find their true Diſtance. 


it, Add together 


Tur proportional logarithm of the msi of the ſun's or lara 
altitude, 

The log. co- ſine of the ſun or ſtar's apparent altitude, | 

The log. fine of the apparent diſtance, 2 

The log. co- ſecant of the moon's a dev altitude, 

Their ſum, (rejecting 30 in the index) will be the progertionsl loga- 
rithm of the firſt arch : 

 adly. Add together 

The proportional log. of the correction of the fun or ſtar's altitude, 

The log. co-tangent of the ſun or ſtar's apparent altitude, | 

The log. tangent of the apparent diſtance, _. | 

Their tum (tejecting 20 in the index) will be the proportional 5 
rithm of the ſecond arch: 

Take the differenee between the firſt RE ſecond arches, and add it 


» 00 & 


than the ſecond, but if it be leſs ſubtract it; 

But, if the diſt. be more than 9oꝰ, the ſum of the arches added to 
the appa. diſt. will give the diſt. corrected for the refraction of the 
ſun or ſtar. 


3dly. Add together 
The log. co-ſine of the moon's apparent altitude, 


The log. co- ſecant of the ſun or ſtar's apparent altitude: 

Their lum (rejecting 3o in the * will be the proportional loga- 

rithm of the third arch. f 
4thly. Add together 


The log. co-tangent of the moon's apparent altitude, 


Their ſum (rejecting 20 in the index) will be the proportional loga- 
rithm of the fourth arch, > 

Take the difference between the third and fourth arches, and ſub⸗ 

tract it from the diſtance corrected for the ſun or ſtar's refraction, 
if leſs than go, and the third arch be greater than the fourth; 
or, add it to the diftance corrected, if the fourth arch be greater 
than the third; But, if the diſtance be more than o, the ſum of 
both arches muſt be ſubtracted from it ; and the ſum or difference 


the principal effect of the moon's parallax. 

In table X. look for this laſt cor rected diſtance in the top co- 
lumn, and the correction of the moon's altitude in the left-hand- 
ide column; take out the number of ſeconds that ſtand under the 


former and oppoſite to the latter. | 
H h 2 N | Look 
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Having a Apparent Altitudes of the. Objects, and their . Ap- 


to the appa. diſt. if leſs than go? ; and the firſt arch be greater 


The proportional logarithm of the correction of the moon's atitwde, 
The log. fine of the diſtance corrected for the ſun or ſtar's refraftion 3 


The proportional log. of the correction of the moon's appa. altitade, | 
The og; tang. of the diſt. corrected for the ſun or ſtar's refraction; 


will be the diſtance corrected for the fan or ſtar” 8 refraction, and 
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: Tur ben Tuon er embe 3 | 
. again in the ſame table for the corrected — 10 


column, and the principal effect of the moon's N = 
leſthand - ſide column, and take out the number of 5 3 
| ſtand under the former and oppoſite the latter. The difference de ee b 
tween theſe two numbers muſt be added to the een ae . 
leſs than 900, but ſubtracted from it if more than go? ; n Long 
The ſum, or difference, will be the true diſtancde. 5 
Having the true. Diſtance and Time to determine the Longin ds... J's: 
ah m, 
In + the Nautical Almanac, among the diſtances of the Nuns + look Di 
for the computed diſtance between the moon and the 3 
_ obſerved on the given day, if it is found there, the time at — oy 
wich will be at the top of the column, but if it falls between two Y'str 
- diſtances, as it generally will, take the difference between the diſ- on 
tauces that ſtand immediately before and after the computed dil. 5 
tance, and alſo the difference between the diſtance n before! it #'s a, 
and the computed diſtance. . 
Then take the proportional logarithm of the firſt en 
which is the difference in three hours, and the proportional logarithm 
of the ſecond difference, which is the difference between N 
puted diſtance and the diſtance before it. | Cor, of 
The difference between theſe two logarithms will be the . kay 
tional logarithm of a number of hours, minutes, and ſeconds, which 55 ap} 
being added to the time ſtanding over the firit diſtance i in the Nav- 18 
tical Almanac, will give the true time at Greenwich. * 
The difference between Green. time and that at the ſhip mel 
into longitude, will be the longitude in, at the time the obſerra- 
tions were made, which will be eaſt if the time at the ſhip be greater Diſtance, 
than that at Greenwich, but if it be leſs, the longitude will be wel. Cor, of 
Or the proportional part of time may be found by ſaying; )'s alt, 
As the firſt difference : is to 3 hours : : ſo is the ſecond. difference Jong 
: toa proportional part of time, which being added as above e 
| Reject 3 


will give the true time at Greenwich. 

The fore going rules will be rendered eaſy by the following ex- 
amples, which 3 are only here ſuppoſed, but will anſwer the purpoſe 
of inſtructing the learner as well as if the altitudes and" diſtances 


had been actually en. | r e 


Nor. In working the following examples, it will ſave ſome time, if a the 
logarithmic fings, tangents, ſecants, and proportional logarithms, which fall at the 
ſame opening of the bobk, he taken out al ine fame time, both in the firſt and ſecond 
parts of the operation. 

Thus, the co-ſine and co-tangent of the ſtar's apparent altitude, and co-ſepant ol 
its altitude piay all he taken out at the ſame time, and written down in different 
parts of the paper, (or in a formula) and ſo may the co-fine, cd-tangent,' and-co- 
ſecant of the moon's apparent altitude, the fine and tangent of the apparent . 
and the ſine and tangent of the diſtance corrected, for the refraction 3 the furtor ftar 


Cor, tab, 
Second ii 


5 the Ex 
Jan, 3c 


Time ſtan 
Diff. of ti 


It order to florten the following work, ©) /6; gnifies the ſun ; ) the moon; & a Aar; P. i 
pertional logarithm ; L. L. lower limb; ; Up. L. upper limb ; ths P. horizontal fal 4. 
Nanticel Tomy | Time at ſn 
| | 5 E * A Me. 


. 


Dif, of T, 


7 
r 2 n 
© * 
UDE AT SEA. 


hal ALAS Loy 8 1 ag paw he 
ppoſe on an, 1796, in 11 ee 10 h. 1 * 
Key diſtance of the mosn's fartheſt limb from the ſtar Regulus was 271 2 
when the alt. of the moon's lower limb was 2 180%, and the ſtar's 452 13/4y the ; 
eye being 18 feet above the ſurface of the ſea: ea the true longitude ? 7 

n. 4M: 
Time per watch 10 15 00 ) 4 fond, at noon 15' 1 Hor. par. 37 14 
Leng. 119* in T. 0 44 Ditto at midnight 14 59 Hor. Far. 34 59. 


Reduced time 9 31700 Diff. in 12 hours 2 5 Dif. in 12 hours 1 8 
J's alt. 24 18 40 2812 "AL 9:3" and as 12: 15%: :9: 12” the P. parts 
Sem, 15) Fo i © d's ſem, at N. 15 3 Hor, par, at non 55 14 


Di 
oo hay Ditto at red. t. 15 o Ditto at red. time 55 2 p. 4. 10,8116 
App. alt, 24 29 44 3 7 Y's ap. al. 24®29/ 44” L. coſ. 9,9390 


J's true ſemidiameter 8:3 Y' s par. in alt. 50 5” 5,5356 
4˙5 Obſ. alt. 45% 15 Y'srefration 2 58 
Dip | 4 3. CBI 
— — Cor. of D's alt. 8 oo __... 
x's app. altitude 45 9 12 Obſerved 3 „„ 1 
x's refraction 57” 1 is its correction. D's ſemidiameter 8 15 7 
| Ahpp. diſt, of Y and Rs. 13 | 
To find the Diſtance. DE | 1 1 
Cor, of +'s al.. 57“ Pr. log. en _.;>-. 1 2,2773 
* 5 app. alt. 4509“ o Log. coſ. 9,8483 : Co: tang. 9.9977 
App, diſt, 63 35 © Log. ſine 9,9517 Tang. . 10,3038 


* app. alt, 24 30 0 . co- ſec. 10,3822 


Reject 20, 2d Cor. 29“ P. 1 = = 2,579 


Reject zo 1ſt cor. 3 2,6 i ſt Cor. 37 


4% 


Dit rſt and 2d cor. 5 8 

App. diſt 6 35 13 
Diſtance correRed for & 's refraction . 4% 35 21 7 
Cor. of Y's alt. 48 40 Pr. log. o, 5740 : ©5749. 
)'s alt, 24 30 © Log. coſ. 9,9590 Log. co-tang. 109341 
Cor. diſt. 63 35 © Log. ſine 9,9521 Log. tang. © ++ 
#'sal, 45 9 © Co. ſec, - 10,1493 | | 


Reject 20 4th cor. 107 520 P. * 172 gr 


Reject 3o zd cor. 41 46 . L.= 0,6344 . d cor. 41 46 | 
Principal effect of ) 's parallax 30 64 8 


Corrected diſtance 63 35 21 


Cor. tab, X. gives 9 

Second in ditto gives. , 4 Diſt. cor. for princ. effect 
— of refr, and par. 63 4 27 

5 Difference to be added — 


True iftancs | 6 4 32 
Ir the Ephemeris, 1ſt diſt. at g h. 62%49/ 1 5/ Dil. k. 62 49 15 
Jan, 3%, 1796, Diitto at 12 % 19 56 


1 


| 1K diff. © 15 17 P.L. 1,0716 
4 30 41 2d diff. 1 30 41, P. L. o, 2977 


5 M. 
Time ſtanding over iſt diſt. bes 0 3 biff. of T. bet. Sb. and Gr. 30 20 P. L. 7733 
Diff. of time | 30 20 : | 
E 1 9 30 20 Now 44 40“ turned into long. gives 119 10/00” 
Tine at ſhip 10 15 © and it is E. becauſe the time at the ſhip i is more 


— than that at Greenwich. 
Diff, of I. betw. ih, nd ar. 44 * 


E X AMP LE II. 


| 
| 


— that on the 31ſt of May, 1796, a ſhip at ſea Hong; 23? 3 
dy zecount, at 5 hours 36 minutes in 1 525 e by a 4 . 55 | Sup 
tliſtance of the ſun and moon's neare limbs ſhould be ob am to K 6 wich 

S. at the ſame time the altitude of the ſun's lower 0 was 319 48 M. and } 
the moon's lower limb 23® 4$ M. 4 the eye being 1 ns ove the { limb | 
Wea, and the ſhip's true longitude be required? the Te 
Time per watch 5 36 Y'sſemi-diam. at noon 15 40 | Hor, pern. | 
Long. 2 30 E. in Ti. 1 32 Ditto at 2 1 — "m& 56 Ditto. Time 

| | _ Long 
Reduced time a 4 Diff. 1 in 12 Rane ' Bif, 4 3 5 
O's obi. elt, 3148015“ Now as Izh.: 7: : 4h. 25 and as 12k. ret, 9 Red. 
Semdi. 15 49” i | 
Ip -- 7.4 3 Diff. 11 46 Semidiam. at noon 15 22 Hor. par. 38 1 1 
O's app. alt. 32 © 1 Semdi. at red. time 15 51 Hor. par. at red. E. 5d 1g u 730 
Ref. 1/ 31/—par. 8= Augmentation 7 Obſ. diſt, e N dem. 
Cor. O's al. 8 | og 
7 's ſemidftam. 15 58 e )'s aj 
O's ditto | 15 49 Sum | 31 4 
..Þ's hor, par. 58 10 P. L. 10,4906 | — 
J's app. Alt. 24 © 10 L. co. 9,9607 Ap. diſt. of O's & D* 8 centres 6842 11 J's 
. 8 'S a} 
PA spar.inalt. zz 8 P. L. 5299 )'s obſ. alt. 23 48 15 | 
Refract. 2 7 | Semidi, 15 58“ —dip 4 " diff, 11 5; J's P 
4 2688 — Ref, 
Cor. Y's alt. 511 5 TE )'s app. alt. | | 24 00 10 
Cor. of O's alt. o 1 23 P. L. 2,1143 © 1.23 Kr. n Ang —_ 
© s app. alt. 320 O L. co-fi. 9,9284 32 6 © Co. tan.  noegpe * 
pp. diſt. 68 43 © L. ſin. 9,9692 6342 © _ Tan. | J0,4090 25. 
P's app. alt. 24 © © L. co- ſec. 10, 907 Reject 20 P. L. zd an. * bonn J al 
— PFirſt angle 411 peieg 
Reject zo0=iſtan, 43” Pro, log. 2,4026 8 j6 
| | Difference "; 

| App. diſt. 682 42/11 
Diſt. corrected for pricripnt effect of O's ref. 68 42 34 + 2 
Cor. of 's alt. 510 1“ P. I. 0,5478. 8 P. L. sn. 8 
Y's app. alt. 249? L. coſ. 9,9607 2490 & C. tang. 103514 or, » 
Dif. corr. 68 42 34 L. ſine 9,9692 68 1 34 Tan. 10,0% 3 ap 
©'s app. alt. 2 0 O L. co. ſe. 10,2758 : — iſt. ce 

1 3 N —Reje&t 20 P. 1. 4th an. 8' 51“ 1,z0b1 Q's alt 
Reject 30 PL, of z3t an, 3146 8 7532 3d an. 31 46 = ON 
Cor. from tab. *. gives 8“ 2 Reject 
Cor. from ditto gives x Principal effect of para. 22 55 

| ——Diſt. cor. for princ eff. of ref, & pa. 68 42 34 
Difi. of corrections 7 4 
| | 2 cor. diſt. 68 19 39 5 
i Correction F — ns 
| By the Ephemeris for 8 31, 196 True diſt. 68 19 46 - * 
Firſt diſt. at 3 h. 682 970 44” Ditto at 3 hour 6857 44 din. at 
Second diſt. at 66. 67 23 15 - Computed diſt. 68 19 46 8 

Diff. in 3 hours 1 34 29. P. L. , 2799 37 58 | 
Computed diff. 37 38 P. L. o, 6759 an; 
7 i. M. 5. — It Diff, 

rop. log. of 1 12 19 - 969 
＋. . iſt diſt. 3 . . : — of 

1 23 41 the diff. oftimederween the Nip and Gree ime ſt; 

T. at Greenwich 4 12 19 wich, beingbrought into long. by allowing 15 3 3 
T. at ſhip 5 36 o Kc, for ev ery hour, briefly by table XI. 3 tin 
— ä 5$55' 15" the long. in; and it is eaſt, becauſe 22 ime at 
1 23 41 the ſhip is more than at Greenwich, | | diff. of t. 


ad it is 


un LONGITUDE AT xx. 


as 


| EX AMY EE Oh 5 | 5 
cf guppoſè that on the goth of Nov. 1796, a/ſhip at ſea, in long. 90 weſt of Gren- 
du ; by 
he wich by account at 6 H. 46 M. P. M. per watch well regulated, the diſtance of the O 
0 and J's neareſt limbs ſhould be obſerved 1029 67%, when the alt. of the O's lower 
h limb was 18047 Fo and that of the Y's lower lmb 762 32", the eye being 20 feet above 
the Tea, and the ongitude be required ? * 1 4 m0 WR 5 | 
4 Time per watch 6 10 Y*'s ſem. n. 16 11 Hor. Nr, , . .. 
9 Long. 92 W 36 Ditto at m. 16 6 Ditto at m. 59 5 5 
rf Red, time 6 46 | REN - . part J 6 $-Jak. 110 
0 | | 16 11 | | i 
| | 95 — > Hor. par. 59 25! 
J's ob. alt. 19700 32 O Ang. 15 Hor. p. red. time 59 14” 
dem. 1623“ Dip 416“ 0 12 7 3 | 
—————— Sem. red. ti. 16 23 OT G8 ; 
Nn ̃ 70 44 7 O's ſem. 16 15 Sum .0 32.3 
Obf. diſt, | 102 57 30 
M. s. | „„ — 4 
)'s hor. par. 59 14 P. log. 10, 4827 App. diſt. of cent. | 103 30 BE 
)'s app. alt. 70 44 © co-ſ. 9,5184 O's obſ. alt. 18 47 30 
nia — | 8 Sem. 16” 15 —dip 416% — 11 59 
P. in alt. 19 33 P. log. 43 = | 
Ref, | id 19 4 O 's app. alt. 1 rs 59 29 
hs _ Ref. 344” Pit. 8% = 27 26% JH dare PH ID 
or. D Mt. . | EE 
Cor.of 9's alt. 7 36” P. log. 1,840 * 1,8403 
Os alt. 18 59 Co-. 9,9257 Cort. 10, 4634 
APP. diſt, 103 30 © 8. 979878 T. 10,6196 
J'salt, 70 44 © Co-ſe. 10,0250 


| . ——— Rejet 20 P. log. 2d ang. 137 2,92 33 
Reject 30 Pro. log. iſt Ang. 2/ 40“ 1,8288 Pro. log. Iſt ang. 2 40 


Sum = 
App. diſt. 103 30 8 


Diſt. cor. for Q's ref. 103 33, . 


Reject 30 P. log. 3d ang. 19“ 30 . 0,9650 P. L. zu ang. +. 
| Prin. eff, of para. 32 46 
| | Diſt. cor. r 
Diſt. cor, for the prin, eff, of para. and ref. 103 © 15 OSD 
Iſt Cor. Table X. SE £5 
2d Cor. dito 2 Diff. 
Diſt. at 6 h. 103 24 28 5 „ k 
Diſt, at g "Joi: 46 523 * True diſt. 103 013 
| — Diſt. at 6h. 103 24 28 
Ad Dif. * 24 15 P. L. 8706 
ift Diff. 1 37 36 P. L. „ „ 2658 
50 Diff. of time between ſhip and Greenwich 44 43 P. I.. 604 
een Time ſtanding over firſt diſt. 6 @& S * „ 
ect, 8 ; : . 
10 True time at Greenwieh 6 TY 
2 Tie artip 88 2 


Diff. of time between ſhip and Greenwich 34 43 = 8 40 45 the longitude in, 


and it is Weſt, becauſe the time at ſhip is leſs than at Greenwich. 


Cor. Y's alt. 197 % I. 5,9712 
s ap. alt. 70044 Co- fine 9,5184 Co-t. 9,8435 
Diſt, cor. 103 33 Sine 9,9877 17. 10,6179 
O's alt. 18 59 Co-ſe. 10,4877 | 


——=- RejeQ 20 P. I. 4th ang. 13/16” 151326 
30 ; 


—— — 


N 2 5 - _—_— — — - 8 , 
P r 


No Nee 


a _ ' METHOD or FINDING | — 7 
$X Au πrẽͤbb 2 it 


; | Suppoſe 4 ſhip at fea in long: 459 W. by acc. on June 123 cos un 150 40 
8 v. M. the following obſervations = taken ,when the 2 * e > ec f 


ſea; — corrections of ſeveral. ö Z iſte 
* | „ 1 
| Alt. of LS rar) of ©! | 4 2 
| Alt. 9's L. I. Time at ſhip, 317 % p. L 
5 . b up. limb. a ), N. L. Long. 48 30. W. 1 J. ſt 
| F D. u. 8. p. NM. 5. | D. M. s. Red. 8 6 19 20 True 
1% e eee e l, 
J. 3 a5þ20 5 6 16 3e Pitte mem. 15 3 Hor. par, 55 6 5 
15 4 ©| 2017 30 | 106 18 45 pj in 12 hours 5 Diff. in128 the t 
44 48 30 20 34 © | 10619 15] 5's Sem. 5 
5)226 50 15 [too 20 30 | 531 31 0 PRI ne: Le 
M 64 56-40 5 "23h — 
ean 45 22 320 4 6106 18 12 "th „ ca, t 
JEr.quad.— 81 1 of —'2 37 e | — Ho 
Fe P's Sem, 2 
45 21 15] 20 3 6 | 106 15 35] 3», obſ. alt 8 
FF © 427 fone; D's obſ. alt. 19 5 $8: — 
#> N : if | 8 alt. 2% { 
|___ 4516 531 19 58 44 | 106 15 35 N. „ 
_ Obſerved diſt. of O and ) 106 15 35” Prop. part 11 
Sum ſemid. O and) =o 5 8 — 
— Ditto at red. ti. 55 58 Prop lan 10507 
App. diſt. of their centers 106 46 43 Des ap. alt. 19 43 23 Coin _ gy — 
| Par. in alt. $2 3 p. 3 © - $33 | 3A, 
Ref. 2 \ſean 


L Ref, O's alt, 7 er. of 
Cor. P's alt. 52 4 FUr. 


O's alt. 45 16 53 Cor. Q's . 


Ditto Sem. 15 47 * 5 
| O's ap. alt. 45 32 40 IF 
Cor. of S. alt. 49” P. L. 25,3432 9 5 F. L. 2, 3 
@'s App. alt. 452 32 4 Co- ſine 9.3454 Ch-t. 9,991) Dip 
App. diſt. 106 47 — 22514 T. 1010 
s App. alt. 19 4. Co- ſec. 10, 471 — | 
D* PP | 9 43 5 3 ——— Reject 3 th 2020 us 12 App. al 
Reje& 30 P. L. of iſt ang. 25 2,6414 1ſtapg.25 | 
Cor. diſt. 106 47 23 . 3 
0. 48 P L 0,259 } $ alk, 
Cor. of Y's alt. 50 . I. ©0,5557 L. 55 | 
D's Alt. 1943 Co- ſine : 9,9737 Sig a. . Cont. 10,4456 
Cor. diſt. 106 47 _ 22 „ Te, 10099 
's app. alt. | o-ſec, 10,1464 — 
©'s PP | 05 33 | | 5 . 20 P. L. am ang. [of 25 2 
Pr. log. of zd ang. 39 40“ refeft 3 65 ũ 34 ang. 30 * 1 
| | Prin. eff. of par. 45 3 Cor of 
SER we Cor. dif 
Dift. corrected for . effect of ref. and par. | 106 2 18 1 falt. 
Firſt cor. from Table X. 6“ — ING 
Second 28 from ditto 4 Diff | ge 
_ | s 24 ++] True din. 106 3% 


Diſt. cor. 


{ 


8 FE * 99 * * 9 9 K ä * * — — 
9 = VE £ * 4 00 ow, 4 5 F > 5 * Says 9 4 * > POTS 
* EY IR FI 2 * OY x TY * Pooh, th FR SS < 9 RR 
= y 5 n PG wo fp nd 2 Den PR 1 1 3 
a ab * 68 Lon ee ” 5 . FRF 225 SP * bac : NIN FRF * * * 8 


THE LONGITUDE AT SEA.” 


iſt diſt, at 6 h. 1035 58 3% True diſt. 10602716“ | 
2d ditto at 9 h. 107 24 1 Firſt diſt. 105 58 3 

AFA "% — {x 2 wars p. L. 163 
il diff, 5 E., 26 31 PE | 4 $5: „„ „31 
p. L. diff. time | 8 44 P. L. „ 1 
T. ſtand. over the iſt diſt. T_T; 2A = 
True time at Green, 6 8 44 
Nine 4 ep 3 17 20 OE) i 


Diff. time | 


2 51 24 202 51 the 1 in, and it is welt beat 


the time at ſhip 3 is leſs chan at Green. 


EXAMPLE V. 


Suppoſe that on the 15th of May, 1796, in long. 


20 E. the eye 21 feet above the 


ſca, the following obſer vations were made, and the true longtude be required? 


3 wy 


An | It. of Alt. Y's P. 7 | 'H, NM. 8. 
Times Spica, Wis I far. I, lime per watch 12 41 19 
3 | 2 FF Ki | f : Ong, 2 E. N 8 
H. 8. D. M. 8. D. M. S.] D. . 8. — 
f | 5 Sup. Ti. at Green. 12 33 19 
12 36 14 19 50 3018 6 1 30 
12 5 : 50 1 ls 21 22 Hf be » Semi. 152 25', and the ang. 
12 41 41 20 15 0/18 39 3 31 34 Part ins 2 2 
12 43 45] 20 29 018 55 of 31 33 434 F * 
12 43 5h 1 31 35 45] 9's bf. alt. „ 18 45 36 
rs | $5 Pemi. 15031 5 
5)63 26 38 101 16 3093 10 30 Dip | 4 22 diff 11.9 
\ſean 12 41 19 20 15 18/18 38 6 1 
ir, of quadrant, x 3: 30 pp. alt 13 56 45 
12 41 19 20 15 18018 45 1 5 | 
Opf. diſt. 318350 24” 56 as”. N a 
}'s ſemi, TH 4 Ap. 4 » 18556 45 L co-ſine 9,9758 
Ap. diſt. of centres 31 17 5 P. in alt. $3 31 P. L. 0,268 
#'s obſ. alt. 2015/18“ Ref. 2 45 _ 
Dip 4 22 | 
— — Cor. D's alt. 50 46 
App. alt. 20 10 56 0 5 
Cor. of * 8 ale 20 34” B. 158459 P. L. 1,8439 
* alt. 20 11 o Co:ſine 9,9725 Co-tan. 10,4346 
App. diſt. 31 18 Sine 9,7156 Tan. 937839 
)'s alt. 18 Co-: ſec. 10 4885 . 
= 2 : P.L, 3 1733 250644 
Prop. log. of rt ang. 1 43” 2,0225 1ſt ang. 1 43 
Diff. 10 


Ap. diſt. 31 17 53 


Cor. of Y's alt. ze 46, P. L. ©,5497 

} alt. 18˙⁰. Co- fi. 9.9758 

Cor, diſt. 31 18 Sine 9,7155 

* Alt. 20 11 Co- ſec. 10,4621 
Reject * L. zd ang. 35 39” 0,7032 


— 


Cor. diſt. 


Dif. cor, for prin, eff, of par. and ref. 


Ii 


Prin. eff. of par. 


Diſt. 31 18 3 C. for Re. 
P. L. 0,5497 
Co-tan, 10,4642 
T. 977839 
th ang. P. L. 28“ 40 5,7978 
3d ang. 35 — F 
6 59 
El 18 3 
31 11 4 


-, 


> 4 * 
' 4 2 
* 
* . > _ is 
—— — Ko 2 2 TT 
— ——— py TS IIS TY WO Ie DS —ñ—2—— om > Z— —— rg i, —— 
4 — N 5 


» 6 1 a * 2 — — ole nd Le L 
r nnn * IO 
on „ he —_. 


248 THE METHOD OF FINDING | 


Cor. from ditto . 1 diff. 5 „I „% 
Diſt. at 12 hours 31033 38” Comp. diſt. 31 11 40 * 
Diſt. at 15 hours 30 0 21 Diſt. at 12 31 33 38 N 
TA diff. f P. L. 2855 21 58 

2d diff. o 21 58 P. L. 9132 EA py | 

— nu. M. s. 
| | | | P. L. 62802 o 42 24 

Time ſtanding over iſt diſtance |; hs 

True time at Green. ' | 12 42 24 

Time at ſhip 5 e 41 I9 

Diff. of time between ſhip and Greenwich © 1 5 = 1G 15” the long, in, 

Wes, þ 


* 4 
© ** 


3 


and it is weſt, the time at the ſhip being leſs than at Greenwich. 


11 
= 


EXAMPLE VI. ——— 


Suppoſe the diſt. of the © and Y's neareſt limbs, with the reſpectiye altitudes of 
their lower limbs, were oblerved as under on the 13th of April 1796, the eye being 
18 feet above the ſea, in lat. 34 17 N. and long, by account 82 3o' W. of Greenwich, 
the watch not previouſly regulated, and the ſhip's true longitude be required? 

As the © muſt be then at a ſufficient diſtance from the meridian, the mean of the 
three altitudes may be ſuppoſed preferable to any ſingle alt. taken for finding the time, 


FEES 0-4; 
| T; | Dit * * T, at ſh. 430 55 O's alt. 1 
mes. It. 5 . N 8 4 oy 
Ines | Lo. in T. 34 lem. 15 58 | pig. n 
He M. 5. p. M.] b. M. p. M. Pup. T. $ 24 57 dip Au te pi 8 
4 47 141 77 11] 22 $i] 80 18], 3 „„ 
| O's ref. 2019 —P. 8'=2'11”" cor, of Q's alt. 
4 50 11] 77 13] 22 12] 80 36 Y's ob. alt e 


Su. 14 32 510231 420 66 91242 3] D's app. alt. £4 
3% | | )'s hor. par; 8 
M. 4 50 57! 77 14} 22 3| 80 41l y»; app. alt. 8 53 24 L. co-ſ. 9.196 


4 55 26| 77 18] 21 1 Y's ſem. 162 —dip4 / D 0-12 24 


- A eee 33 24 


Obſ. dift, cf O and YH 57214 eo” 3 | —— 
O's ſemi. 151589 4 P.L. of Y's par. in alt. 9g 24 1281 
P's ditto 16 75 9 2 22 Ref. . 
App. diſt. of centres 77 46 25 Cor. of Y's alt. 9 15 
Cor. @'s alt. o* 2' ri” F. L. 55 1,9161 
O's alt. 22 15 © Co. ſ. 9,9664 Co-tan, 10,3881 
App. diſt. 77 46 © Si. 9,9900 I, - 10,6639 
D's alt. 80 530 Co. ſec. 10,0055 — — 
- | - P. L. 2d ang. 12/ 2,9681 
Reject zo firſt ang. 2 23 P. L. 1,8780 = 3Y 
Drff. © 1 11 
App. diſt. 77 46 25 
Diſt. cor. for O's ref. 77 48 36 
Cor. at. 0 1 P. I. 1,2891 . | 1,2891 
P's alt, 80 53 0 Co-fi, 951998 Co-tan. 972054 
Cor. diſt. 77 48 36 Sine 9,9201 Tang. ; 10,6654 
©'s alt. 22 15 © Co-ſec. 10,4218 — 
| | — gth ang. P. L. 1027 1,1599 
An 23 37 P. L. = o0,9008 | 22 47 | 
| | Diff. 10 10 
Cor. diſt. 17 48 36 
D'ſt. cor. prin, effect of par. and ref. true diſt. 77 38 26 the correction 


tro fable X. will give nothing. 


2 5 x $ N 
597022 P. L. 10,4917 
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Io find the tim. 5 By the ſecond method thus: 
D. M. 8. : ; | 


| O's ap. alt. 22 14 55 Dec. 9030“ lat. 34 17/Co. lat. | 55 43 Co-ſec. 082886 


8 o 211 go 90 Dec. 9 30 Sec. 006090 


True alt, 22 12 44 P. D. 80 30 C. I. 55 43 M. alt. 65 13 N. S. 9090 L.R.o8888 


90 ; T. alt. 20 3h ME “ß,, Gs 
Z. D. 67 47 16 | | h . 52979 Log. 472411 
co. lat. 55 43 O Co- ſec. 0,08288 3 
Pol. diſt. 80 30 o Co- ſec. 0,00600| In col. riſing =4h 3870 4 4.81299 
| | 204 o IH 9 Be By the Ephemeris, | 

* | Diſt, at 3 hours 7627/23“ 

Iſum 102 o 8 Sine 9, 99040 Diſt, at 6 hours 78 5 44 
dit. ESD True diſt, 77 38 a6 
Rem, 34 12 52 Sine 9,74980|. Diff. in 3 hours 1 38 21 P. L. 2625 


Sum 19,82908 Comp. diff, 1 11 03P.L. 4937 ; 


£ 
— 


IH. ang. 34 46 40 = Co- ſ. 9,9144 2 10 o2 = 1412 


2 Time over 1ſt diſt. 3 00 oo 
FRE „ . ee ee 
H. ang. 69 33 20= 4 38 13 TriTi. at Greenwich 5 10 02 


Tr. time at ſhip 4 38 13 


Long, in time 31 4957957 150W. 
from Greenwich. ” 


In finding the time the declination is proportioned to the reduced time 6h. 54/. 


Here I have given one method of finding the longitude, illuſtrated by 
a ſufficient number of examples, all of which are reduced to the year 1796, 
in order that the reader, or teacher, may have ſufficient time to furniſh 
himſelf with a N. A. for that year, which is now printed, But as many 
would wiſh to have ſome other method of reducing the diſtance, that, by 
comparing them together, they may not only have the advantage of 
proving their calculations, but alſo of making choice of which they prefer 
to work by, 1 | | 

The 88200 method I ſhall preſent the reader with, is chiefly deduced 
from that invented by Mr. Witchell, late Maſter of the Royal Academy 
at Portſmouth, and as it is ſhort, requires but four places of figures in 
the logarithms, beſides the index; the preparations in both methods 
being exactly the ſame. 5 


To find the true Diſtance, obſerve this general Rule. 


Firſt, Add the © or & and D 's apparent altitudes together, and take 
half the ſum; ſubtract the leſs from the greater, and take half the 
ufference ; then add together : 7 | 

The co-tangent of half the ſum, 

The tangent of half the difference, and 

The co-tangent of half the apparent diſtance, 

Their ſum, rejecting 20 in the index, will be the log. tangent of an 

Ze, Which call A, „ | 
| 112 SGecondly. 


Pac toe . . ̃ ⁰ N oo” 1 AO II 4 age” re a ht” REYES amen dts e * - AK An. 5 — _— * . 


apparent altitude 24929 44”, and that of the x Regrilus 459 12 
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* : 


Secondly. When the © or s altitude is greater than the Y's, TY 


? 


the ditierence between the angle A and half the apparent diſtance, but if 


leſs take their ſum. Then add together 
IT The co-tangent of this ſum or difference, 
The co-tangent of © or #*'s apparent altitude, and 3 
The proportional log. of the correction of the © or & 's altitude, 
Their ſum, rejecting 20 in the index, will be the proportional logatithn 
of the firſt correction. | „ | | g ts 
Thirdly. If the ſum of angle A and half the apparent diſtance was 
taken in the laſt article, take now their difference; but if their difference, 
take now their ſum. Then add together | 
The co-tangent of this ſum or difference, 
The co-tangent of D 's apparent altitude, and 
The proportional log. of the correction of the ) 's apparent altitude, 
Their ſum, rejecting 20 in the index, will be the proportional log. of 
the ſecond correction. | 


Fourthly. When the angle A is leſs than half the apparent diſtance, 
the firſt correction muſt be added to, and the ſecond ſubtracted: from the 


apparent diſtance ; but, when the angle A is greateſt, their ſum muſt be 


added to the apparent diſtance, when the © or &“ altitude is leſs than 
the )'s; but when the Ys altitude is leaſt, their ſum muſt be ſubtracted 
to give the corrected diſtance. 7 | 


Fifthly. In table X. look for the corrected diſt. in the top columw 
and the correction of ) 's alt. in the left-hand fide column; take out the 
number of ſeconds that ſtand under the former and oppoſite to the latter, 
Look again in the ſame table for corrected diſtance in the top column, and 
the ſecond correction in the left-hand fide column ; take out the number of 


ſeconds that ſtand under the former and oppoſite the latter, the difference 


between theſe two numbers will be the third correction, which mult be 
added to the corrected diſtance, if leſs than go?, but ſubtracted from it, if 
more than 9o; the ſum, or difference, will be the true diſtance, 


To illuſtrate this laſt method of reducing the apparent diſtance to the 


true diſtance, I ſhall take the apparent altitudes and diſtances as they ſtand 


in the three firſt examples, worked by the former method. 3 


EXAMPLE I. See page 243. 
Given the apparent diſtance of the Y's centre from the & 63 55 13", the )' 
7, the Y*s hori- 
zontal parallax 55 2“. Required the true diſtance ? | 
NS „ M, 5. EET ; | 
* s altitude 45 19 12 Y's Hor. par. 55 20 * 10,5146 
Ref, or cor. of & s alt, 57 App. alt. 24 30 Log. col, 979590 


Pes Par. in alt. 1 0,5556 
Ref. 2 4 


| Cor. of Y's alt. 48 1 | 
452 9' 12“ _ 
24 29 44 


* app. alt. 
Des app. alt, 


Sum 69 38 56 Half 


Giv 
appar 
Requi 
Ref. o 
Par. ir 


Cor, o 


Os A 


** A 


dum 
Differ 
App, I 


iſt Co 


Cor, di 
2d Cor 


1ſt Co! 
2d Cor 


True d 


Differt 
by tt 


690380 56% 1 


261 


Co- tan. 10,1577 


ke dum 4 Half is 34049 28” 
if Difference 20 39 28 Falf is 10 19 44 Tang. 9,2601 
' app. ditt. 63 35 13 Half is 31 47. 36 Co-tan, 10,2078 
1k Cor. add „ 9 Ang. A. | 22 54 0 Tang. 9562 56. 
| 63 35 22 Diff. v5 3 36 Co-tan. 10,8056 
2d Cor, ſub, 30 54 * s Alt, 45 9 2 Co- tan. 9,9977 
| — ̃ * s Cor, 37 P. EC. 
corrected diſt. 63 4 28 | — 
za Correction add 7 ee. 9 P. L. 3,o0808 
True diſtance 63 4 33 Half app. diſt, 31 47 36 
: Angle A. 22 54 © 
Difering 27“ from that found CE — | 4 
by the former method. Sum 54 41 36 © Co-tan. 9,8 5 
| | D's Alt. 24 29,44 Co-tan, 10,3413 
Cor. Y's alt. 1555 1 0,5739 
2d Cor. | 56 L. 0,7653 
oe b- 
* : - oF Cox, tabeXRe.;- 9. \ 
he 24 Cor. ditto | 4 | 
ad | | 3d Cor. of diſtance - $2 
EXAMPLE Il, See page 244. 
um Giren the apparent altitude of the O's centre 329, that of the Y's 24, and the 
the apparent diſtance of their centres 68042 11”, and the Y's horizontal parallax 58˙¹ 
er, Required the true diſtance? * | 
Fl Ref, of O's alt, 1/ 31” Y's Hor. par. 58710“ P. L. 10,4906 
"of Par, in alt. 8 Des Alt. 242 o Co-fine 9,9607 
nce Cor, of O's alt. 1 23 Par. in alt. 53 8 P. L. 5,5299 
be a = , Ref. S:- 7 
O's Alt, 322 | 
the )'s Alt, 24 | 
d — a | | 
Sum -.g6 Half is 28 Co: tan, 10,2743 
Difference Half is 4 Tang. 3, 8446 
App. Diſt, 68 42 11 Half is 34 21 5 Co-tan, 101653 
J's iſt Cor. add 23 Ang. A. 10 54 Tang. 952842 
ori» Cor, diſt, 68 42 34 Diff. 23 17 $ Co-tan. 10, 3627 
2d Cor. ſub. 22 55 O's Alt. 3262 Co- tan. 10, 2042 
146 it Cor, tab. X. 8 68 19 39 Cor. O's alt. 2 ag* © MuMion 2,1143 
590 2d Cor, ditto 1 Diff, 7 - 
550 True diſt. 68 19 46 Half diſt. 34 21 | | 
Py | Ang. A. 10 54 | 
Differing 2” from that found | | „ x 
by the former method, Sum 45 15 Co-tan, 9,9962 
| | D's Alt, | 24 0 Co-tan, 10,3514 
Cor. Y's alt. 2 0,5475 
1 2d Correction 22 535 P. E, © o895K 


EXAMs- 


282 THE METHOD OF FINDING 


Ne e NAM f l. E nf. Se page zjs,” 
Given the O's apparent altitude 180 59, E, the Y's 702 4, th apparent diftance 
of their centres 1039 3008“, and the Y's horizontal parallax'5g' 15”. Required the 


_ true diſtance * 


Refrac. of O's alt. 2'44” Y's Hor. par. 59'1s" P. L. - 16,5 
Par. in alt, d 702 44 + Co- ſine gyz185; 
| | 5 — — : 
Cor, of ©'s alt. 2 36 Par. in aft. 19 33 P. L. 86 
or Nef. 19 9 I 
©'s App. alt. 182 59 30 | — | 
: Cor. )'s alt. 19 14 
J's Ditto 70 44 0 Fas LP Nh” og Ihe 
SUM 89 43 30 Half is 44 51 45 Cos tan. 19,0020 
Diff. 81 44 30 Half is | 25 52 15- Tang. 968; 
App. diſt. 103 39 8 Half is 51 45 4 Cos-tan. 9,896 
N | Angle A 27 1 Tang. 9,58) 
| rſt Cor. add | 2 53 oe | —— + hd 


Sum, ang. A, and 4 diſ. 72 46 4 Co-tan, 9.4916 


. * O's app. alt. 18 59 30 Co-tan, 10,63 
2d Cor. fub. 4 | | 15 

- iCor. O's alt. 3s 36  P- 1,8403 
Tor. diſt. 103 © 18 1 — — 


iſt Cor. tab. Xx. o 
24 Cor. ditto 2 diff, 2 | 
| Angle A 8 


True diſt. 103 0 16 EZ App. diſt. 51 45 4 
Differing 3“ from that found Diff. 30 44 4 j Co-tan. 10,2251 
by the firſt method. 7's alt. 70 44 © Co- tan. 9,5435 
Cor. D's alt. 19 14 P. L. og 
[2d Cor. 24-42 P.L. | 7495 


/ 


I ſhall leave the working of the other examples by this method, to er. 
erciſe the learner, and procced to ſhew how to find the true altitudes of the 
©, D, or a & by calculation. 4 | FER 


To find the Sun's true Altitude. 


It ſometimes happens, that the diſtance of the celeſtial objects may be 


taken, but for want of a good horizon, or aſſiſtants, their altitudes cannot 
be taken at the ſame time; to ſupply ſuch deficiencies, obſerve the three 


following caſes. 
S 3s 


The apparent time, the ſhip's latitude, longitude, and the O's declina- 
tion given, to find the true altitude of his eentre. 


RU LB. 
If the ſhip's co. latitude and the Q's declination be both north or both 
ſouth, their ſum ; but if one be north and the other ſouth, their difference 


is the Q's meridian altitude. | WE 
With the apparent time from noon, enter table VI. and from the 
column of riſing take out the logarithm correſponding to it. | 

To this logarithm, add the log. co- ſine of the latitude, and the log. co- 


fine of She Os declination. Their 


1ſt Cor, 42 $3 1 


Mer 


will be 


na · 
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Their ſum, rejectipg 20 in the index, Will. be the logarithm of a natural 
number, which being ſubtracted from the natural ſine of the ©? s meridian. 
akitude, will leave. the natural fine of. his t true altitude at the given time. 


EXAMPLE 1. 


| de aired the true altitude of the @'s centre in _ ww or ye. 2 
Ko 6 Il. 56 M. 30 S. in the ** 5. 5 | J 5s 


12 0 © | 
App. time 6 56 30 8 oe * | 

Time from noon 5 4 118 log. in to of riſing - 4.87850 
Latitude 49 57 ©. N. its log. co-fine | FEM 90852 
Decl. at that time 19 26 o N. its log. co- ſine h 7 9597452 
Co. lat. 40 3 Reject 20 N. N. 45871 = log. FR 466154 
Mer, alt, £9 29 Nat. fine - | 86148 

| 3 Nat. ſine true alt. Sy 23* 45 
EXAMPLE II. | 


What will be the true altitude of the O's centre at London, November 
24, 1796, at 3 H. 21 M. 30 S. apparent time in the afternoon? 
H. M. 


Er 2 £ R e e bel 
Decl. at that time 20 49 20 79 8. Log. co- ſine | | | 9497068 
Co. lat, 38 28 N. Nat. num. ot = log. kk Cad 
Mer. alt. 17 39. Nat. fine | 30320 


— — —᷑— 


Nat. ſine true alt. 5 19 Nat. ſine a 09258 


n 


De apparent Time, the Latitude and Longitude given, to find the Alti- | 
tude of < any of the known fixed Stars. a | 


I, . 


Turn the longitude into time, and add it to or ſubtract it from the 
time at the ſhip, according as it is eaſt or weſt, the ſum or difference will 
be the time at Greenwich... | 

Take the O's Rt. Aſcen. from the N. A. and proportion it to the time 
at Greenwich, and add it to the apparent time at the ſhip, which wall 
give the Rt. Aſcen, of the meridian, or mid-heaven. - 

Find the & 2s Rt. Afcen. and declination in table XX. and take the 


ditterence between its Rt. Aſcen. and the Rt. Aſcen. of the meridinn, which 


will be the diſtance of the & from the meridian. 
Having 


g * 


24% ris MTU or -e 
Having the & 's diſtance from the meridian, with its deelmation any 


the ſhip's latitude, the true altitude is found in the fame manner as hy, 


been ſhewn in the laſt examples of finding the true Altitude of the ſun, 


What will be the true altitude of Aldebaran'at Edinburgh, April 11, 


1796, at 5 H. 56 M. 20 S. apparent time. 


A | Hoe M. 8. be , _ mn. M. * 

App. time : 5 56 20 O's Rt. Aſcen. at N. 1 21 2 

Long. 30 6“ W. in time 12 24 Prop. part for 6 hours 85 
App. time at Green. 6 8 44 Rt. Aſeen. at Edinburgh _ 1 23 22 

Rt. Aſcen. at Edin. 1 23 22 1 

Rt. Aſcen. Merid. 7 32 6 

* Rt. Aſcen. 4 24 14 

X's diſt. from merid. 3 7 52 Its log in col. of riſing, J 8010 

Edinburgh's lat. 55258” N. Log. co- ſine . Wy 

* s dec, 16 5 19N. Log. co-ſine 9498266 

Co. lat. 34 2 N. Nat. num. 17078 log. 4523244 


— — ——U— 


Meridian altitude co 7 19 Nat. fine 76735 


True altitude 36 37 1118 „ 7 
Note. As the table is calculated only to 30”, the difference between 


the log. of 3 H. 7 M. 30 S. and 3 H. 8M. muſt be taken, which is 218: 


Then ſay, as 30: 218 : : 22: 159, which being added to 4, 560025 the 
log of 3 H. 7 M. 30 S. gives 4, 501 84, the log of 3 H. 7 M. 52 5. as above. 


| © A . We. 
De apparent Time, the Latitude and Longitude of the Ship given, 1 
find the true Altitude of the us, Centre, 
R UL k. — 
Turn the longitude into time, and if it be weſt add it to, but if it be 
_ eaſt ſubtract * ann the apparcnt time at the ſhip, and it will give the 


time at Greenwich. | | | | | 
Take the O's Rt. Aſcen. out of the N. A. and proportion it to Green- 
wich time, which being added to the time at the ſhip, the ſum wil be 


the Rt. Aſcen. of the meridian or mid-heaven. ee RE 
Take out of the N. A. the D 's Rt. Aſcen. and declination, and pro- 
portion them to the time at Greenwich. Turn the D 's Rt. Aſcen. into 
time, and take the difference between it and the Rt. Aſcen. of the mid 
heaven, which will be the diſtance in time of the) from the meridian. 
Having the ſhips latitude, together with the) 's deelination and diſtance 
from the meridian, the true altitude is found, in the ſame manner as has 
been ſhewa in finding the true altitude of the © and &. EXAM 


J's 
Co.! 


Meri 


called 


1 
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| _YA® © GY F OS e ns T9 Pr pgees 
What will be the Y 's true altitude at 19 H. 16 M. 52 8. apparent time, 
in latitude 1 4 458. and longitude 167 E. on Auguſt 24, 1796777 

App. time at ſhip 4 1 00-2 = | poet 
Long. 167 E. in ime 11 8 0 | 


App. time at Greenwich 8 8 52 


O's Right aſcenſion 10 16 68 Pos ditto | 47 14 
App. time at ſip | 19 16 52 = be, 
20 33 80 
24 


Right aſcenſion of the merid. 5 33 50 % 


s Right aſcen, in time 3 8 56 | 

m diſt, from the merid. 2 24 54 Log. dive, — 4,28623 
Latitude | 14 45” Log. co-fine 9.98545 
J's decl. at ſhip 13%z0/N. 5 Log. co-ſine | i 9,98783z 
Co. Latitude 7 5 15 8. Nat. num. 18182 Ls, 42961 


Meridian altitude 61 45 Nat. fine 88089 


PI TI ER — 


N. fine of D's true alt. 44 21'= N, fine 69907 


In the laſt example proportional parts are taken in finding the right aſ- 
cenſion, declination and log. riſing. 3 205 

By the three laſt caſes the true altitudes of the objects are found, there- 
fore if the apparent altitudes be wanted, the difference between the ©'s 
parallax and refraction muſt be added to the ©'s true altitude, the refrac- 
tion muſt be added to the true altitude of a ſtar, and the difference between 
the )'s refraction and parallax in altitude muſt be ſubtracted from the 
true altitude of the ) thus found, to obtain the reſpective apparent alti- 
tudes of their centres. ITED | 


To find the Longitude by the Eclipſes of Jupiters Satellites. 

On the day preceding the evening on which it is propoſed to obſerve 
an eclipſe, look for the time when it will happen at Greenwich, in page 
d of the month in the Ephemeris. Find the diff. of longitude, either by 
2 good map, ſea chart, or dead reckoning. 1 ENTS I | : 

Let the watch be regulated by the, © with all poſſible exactneſs to the 
apparent time. Turn the difference of longitude into time, and add it to 
or ſubtract it from the apparent time, according as it is eaſt or weſt of 
Greenwich, the ſum or difference will be nearly the time when the echpſe 
13 to be looked for in that place. But as the longitude is uncertain, it will 
be proper to begin 20 or 30 minutes before, 1 

Obſerve the hours, miniites and ſeconds of the beginning of the eclipſe, 
called immerſion, that is, the very mu that the ſatellite appears to en- 
= | o . | ter 


22 
Niet ® 
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2 | TOE NY SES, *., 2 8 . { E 7 | 5 . 
ter into the ſhadow of Jupiter; or the immerſion, that is, when it appem 
to cO me g out of the ſame. . The difference of time between the obſerved 


immerſion, or emerſion, and that ſet down in the N. A, being turned idto 
degrees, will give the difference of longitude between Greenwich and the 
place of obſervation. N | | NETS 8 


Theſe obſervations made on the firſt ſatellite, or that which moves near. 


to the body of Jupiter, is the moſt proper for determining the longitude ; 
and here it may be obſerved; that 1 emerſions are not vile Fes 
time of Jupiter's conjunction with the © to the time of his oppoſition to 
the ©, and that its immerſions are not viſible from the time of planet 


oppoſition to the O, to the time of its conjunction. | 


The configurations, or the poſitions in which Jupiter's ſatellites appear 
at Greenwich, are laid down every night when viſible, in the page the 


12th of the month in the Ephemeris. 6.5 
EEE TT no © 5 
Suppoſe that on the 15th of Auguſt, 1796, in long. 88 30' weſt by ze. 
ount, an immerſion of Jupiter's firſt ſatell 
20 8. apparent time. Required the longitude ? WW "5" 
18 20 30 
13 30 20 
Difference in time — 95 5 60 10 
Turned into longitude gives 87 3402, and is weſt, becauſe the time at 
Greenwich is more than at the place of obſervation ; the error in longi- 
tude 58 2 miles. bo „ „ 
As theſe eclipſes happen almoſt daily, they afford the moſt ready means 
of determining the longitude of places on land, and then the longitudes of 
ſea coaſts might be better aſcertained than I at 22 ; they might 
alſo be applied at ſea, could they be obſerved with ſufficient accuracy in 
a ſhip under fail, which can hardly be done, fince the leaſt motion of a tele. 
ſcope that magnifies ſufficiently to make theſe obſervations, would throw 
the objects out of the field of view. "FN 


At Greenwich, the immer. of iſt ſatellite that day will be 
Obſerved immerſion at EO — 


The eclipſes of Jupiter's ſatellites may be well obſerved by one of Dol 


land's new achromatic teleſcopes of three feet in length, or by a reſſecting 
teleſcope of 18 or 20 inches focal length. : 


Do find the Longitude by the Eclipſes of the Moon. 
This is performed by comparing the times of the beginning or ending. 
as alſo the times when any number of digits are eclipſed, or when the earth's 
ſhadow begins to touch or leave any remarkable ſpot on the moon's face. 
Then will the difference of time between the like obſervations made at 

different places, turned into degrees, be their difference of longitude. 

But theſe eclipſes happen too ſeldom to be of any general uſe at-ſea- 
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OBLIQUE: TRIGONOMETRY., 


* "A X I O M I. KK 0 1 

15 all plane aa the ſides are in dire proportion to the fines of weir _ 
ſite angles. i ee” | 

ee 88 CI TS ral ok jo 4 3:33 ng orion ew 


As the fine of an angle . 

Is to its oppoſite fide, 

$0 is the ſine of either of the other angles.in the kame triangle, | K 

To the ſide . thereto. 4 _ „ 
| "To find e. As - 

As any fide given 


Is to the ſine of its oppoſite engle, N 
So is either of the other ſides in the ſame rriangle 
T o the ſine of its oppoſite 3 angle. 


CASE I. 5 1 


Two.mgley and one fide 
2 to find either of the 
egs? 

The angle BDC == 10029 
and angle DCB = $4? 

And the leg BD 220 
are giyen to find the _ 


CONSTRUCTION. 


Draw an indefinite line GE, add the two angles D and C together, * a erat 
their ſum from 180 leaves the remaiping . angle B 262 on the line GE; on àny point, 
25 at By deſcribe the angle B 260, and on B H "(et bot. BD 220. OnD make the angle 
BDC 1009, then DC will hae? S— the line GE in the point C, which completes the 
triangle, and BC will meaſure on the ſame ſeals . WE BD wil laid down 268 
nearly, and DC 119 alſo on the ſame ſcale.. 


| TofindCB. FA To find DC. | x 
As the fine of the angle C 5 As fine ang. C. 54® 1 90796 
Is to the ſide BD 220 7 2 27275 LI. 57 25551 77 342.42 
So is ſupt. fi. of we CD 80 g. 99335 So © (ine ang. B 0 n -64184 
12.3377 e 9 7 178426 
| - 9-90790,, FO: : 9.90796 
To the fide BC 267.8 2.42781 To fide DC. "219-2 IL = 5a 


By the Gunter. 1 (: 


iſt, The extent from 800 to 545 on the line of ſines will reach e 220 to 267 
on the line of numbers for B C. 

2d, The extent from 54 to 260, on rhe line of ſines win HO from 220 to 119. 
On the line of numbers for the fide DC. 2 Wet, FE 


CASE II. and III. 


Two ſides and an angle 2 to one of them wid given, to find the other op- 
poſite angles and the third ſide? , + 


The ſide BC 365, 
and the ſide A B | 
ind angle A26®given 
to find the fide A C, 
2 _ ABC, 
86A. 
F. .., 


: * ty had SI PTY 
words 
» 7 

* 


* 
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rA CEOS FRUGTROMK: 17 0 7 ox bebe” 
Draw the indefinite line F E, and on any point therein, as at A, draw the angle 
DAE 269, On A ſet off A B = 640, then on B, with 365 in your compaſſes, taken 


: f | 
| from the ſame ſcale, deſcribe an arch which will cut FE in the point C. Join gc 5 
: and it is done. A & will meaſure on the ſcale before uſed 80g nearly, the angle 3 80 ü 
"I will meaſure on the ſcale of chords 1034, and angle C 504 nr 
| Proportion by Axiom II. 
. To find the angle cCo- 1 ud, A 25 
As the ſide B C 365 235, 86229 As ſine ang. C 50% O98 101 
Is to the ſine of angle A 260 , 64184 Is to AB 648 5 „ ee 0 
So is the ſide A B 640 2, 80618 So is ſi,ang. B, or its ſuppl. 614 93575 
| | De 9883573 7 10 
N , % | * "pong / 
Angle Aadd 26 © : — | | Th 
Subtract 76 14 — 
from 180 : 
Angle B „ 3 ie N 
It may be proper to obſerye, that if the given angle be obtuſe, the angle ſought 4 
will be acute; but when the given angle is acute, and oppoſite a given leſſer ſide, 1 
then the required angle is doubtful whether acute or obtuſe, it ought therefore ta 8 
be determined before the operation; for it is plain the above proportion produces a 
599 10 for the required angle, but as it is obtuſe, its ſupplement to 1806 mult de from 
taken, viz. 120943). 58 3 F icy I 1 
RY | | By the Gunter. 3 2 2 
1ſt. The extent from 365 to 640 on the line of numbers will reach from 26 th . 
300 14. On the line of ſines equal the angle B. : 
2d. The extent from 50® 14 to 560 14/ on the ſines will reach from 640 to boy, 
on the line of numbers equal AC. : | a 25 The 
| | „ AXIOM III. : 3 BAS 
In every plane triangle it will be as the ſum of any two ſides is to their difference, | 3% A 
ſo is the tangent of half the ſum of the angles oppoſite theſe ſides, to the tangent of riven, 
half their difference; which half difference being added to half the ſum of the an- the 2 
gles * the greater angle, but being ſubſtracted the remainder will be the lefler ABC, 
CASE IV, and V, 
Two fides and their contained angle 7 
being given, to find either of the other : 
angles, and the third fide ? | : 
The ſide B C10 AC 809 and angle A 
BAC 1020 30, to find the angle BAC Dray 
and CB A, Ss ef AC 
: | alſo wi 
#0 arch in 
IS. meaſur 
0 
COOL euOure 1 * D [ 
C 8 = 
CONSTRUCTION. | : 


Draw the indefinite right line CD, on which ſet of CB=110, make the ang Half bat 
ECB = 1020 30, then on EC; ſet off C A 80, join A B, and it is done for AB phe Half dif 
meaſure on the former ſcale 149, and the angles A and B will meafurs 4 585 

210 327 reſpectively on the line of chords. . 8 


* 
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The proportion by axiom III. will be, AEST dg 
To find the angles Band A. | To find the ſide A B by axiom 11, 
Is the ſum of the ſides A C and B C190 2.27875. As ſin. ang. B 31 32. 9.71850 
[5 to their difference, 5 30 1.47712 Is to A % 50309 
50 15 tan. half ſum oppo. angles 38045 9.90449 80 is fin. ang. O 102 * 31 
i — — or its ſup. 77 30 9.98951 


11.38161 


— — 
| | 2.27875 | 11.389267 
| 71850 
To tang. half diff, 70 13/= 9.10% 1 
. 8 To ſide AB 149.3 2.17417 
By Gunter, 


it. The extent from 190 to 30, on the line of numbers, will reach from 380 4; to 
50 13%) on the line of tangents for half difference, _ | 

2d. The extent from 37 30“, which is the ſupplement of 1020 ze to 186® to 2 
3 on the line of fines will reach from 3800 to 149 3, on the line of numbers for 
the ſide A B required. | | TEN. 

The learner may be ata loſs how to know to which angles the above ſum and 
tifference belong, but let him remember the biggeſt angle is oppoſite the digge@ 
fide, and the contrary, which will determine it. 0 


In any plane triangle, it will be 

As the greateſt ſide 

Is to the ſum of the other two ſides, b 

So is the difference of thoſe ſides 5 (1 : 

To the difference of the ſegments of the baſe made by a perpendicular, let fall 
from the angle oppoſite the baſe. as | 

And half the difference of the ſegments added to half their ſum will give the xreat- 

er ſegment, but if ſubtracted from their half ſum will leave the leſſer ſegment, ide 
triangle being thus cut, becomes 2 right-angled triangles, the hypothenuſes aud 
baſes of which are given, to find the angles by axiom 1. „ 5 


The three ſides of a plane triangle given to find the angles? 
be fids | | . 

BA 88, BC 2 | \R — 
$14, AC 108, | N 
given, to find k 
the angles 
ABC,BAC, 
BCA, N 


F. . — ; — 8 = ; % 
A J Ss 3 
; CONSTRUCTION, Peta 7 
Draw the indefinite right line F G, on which from any point therein, as at A, ſet 
eff A C 108, then 88 in your compaſſes, and one foot on the point A, ſweep an arch 
allo with the diſtance 54 in your compaſſes, and one point on C, ſweep another 
arch interſecting the former arch in the point B, and it is done; BA, BC, AC, will 
meaſure 88 54 108 reſpectively on the ſame ſcale. 


The proportion by axiom IV. 

88 To find AEZAD= DC the diff. of ſegments. 

54 | 
142 Sum of ſhorteſt fides As the ſide AC 108 5 2.03342 
34 Diff. ditto Is to the ſum of ſides A B and BC 142 2. 15229 
1 — So is diff. ſides A B and BC 34 1.53148 
ah © 3- 68377 
Half diff, ſegm. 22 33 ED] | 2. 03342 
AN 76 35 Great ſegment 5 — 
D 31 65 Leaſt ſegmt, To AE the diff. of ſegmt. of baſe 44 7 1.63033 


23 35 


9 


abe - OBLIQUE 8AIKING. 
| Having divided the triangle into two right-angled triangles, the ypathenuf 
and baſes of which are given to find the angles by axiom LV, as follows: 1 


To find the angle D BC... | . 


--_» To find the angle DAB. £5 0 
As the hypothenuſe AB 88 - 1.94448 As hypothn. BC 54 ln. 
| Is to radius R 04-9: th Is to radius ay? 
So is ſide AD the greateſt ſegt. 76 35 1.88281 So is DC 31 65 1. $0037 
To fine ang. ABD 602 117 9593833 Toſi. ang. DBC 355563 9.76795 
. 6 90 7 | 25 * | 90 b 5 | 


—np— 
Its com. ang. C 54 03 _ 


The com. is ang. A = 29 49 


OBLIQUE SAILING. 


; 


W E come next to the doctrine of oblique triangles „ — et wg ms of falling 1 
and though it may be applied to the meaſuring of inacceſſible objects, 3 
ſhall confine it to thoſe problems which are more immediately neceſſary in Wiga- 
tion, and is chiefly uſed in taking the maps of harbours, ſea-coaſts, &c. as follows lens: 
| Oblique Sailing exemplified by proper Examples. | <p 
CASE I. 8 
The bearing and diſtance of two places from each other, as alſo the bearing of 
each of them from a third place, being given to find the diſtance fram the faid third 
Place to each of the other two places. e 
| | On EXAMPLE. | . 
Coaſting along ſhore, I ſaw a cape of land which bore from me N. N. B. I ſtood 
away W. N. W. 20 miles, and the ſame cape bore from me N. E. by E, I would 
Eno the diſtance of the ſhip at both ſtations from the cape : „ 


CONSTRUCTION. 


Having drawn the compaſs N. E. S. W. WOE” 
let A repreſent the place of the ſhip | | THEE” © 
at her firſt ſtation, from whence, through * | ſy 
the N. N. E. point, draw the indefinite | by 
right line C A, alſo through the W. N. W. 
point, draw another indefinite right line, 9222 2 
B A, and ſet off thereon: 20 miles from a- H * 
ſcale of equal parts from A to B, through AV ; 5 . 
the centre of the compaſs alfo draw TIO 3 2 
the N. E. by E. and S. W. by W. points, F * G 
and parallel thereto from the point B, B 5615S © AJ 
draw the line BC, meeting the N. N. E. ſj * 
jn the point C, and it is done; now from p< - \ 


the N. eaſtward 2 points, and from the N. 3 * | 5 
weſtward 6 points, together make 8 points : DR |" 2 
for the < BAC, alfo the difference between W —— A e 


the N. E. by E. and N. N. E. points are 3, : ; : 
or =33? 45/ = < BCA, the other < © Pg „„ 
being a right T, the angle CBA will N | | 
de the complement of 339 45' 56 is. *. 4 
5 a 8 , S, - 5 
S . a 5 


To find the diſtance A C. | To find the diſtance B C. 


Radius 10. 00000 Radius 10. 00000 
: AB 20 miles 1. 3010 : BA =20miles * x, 30103 
::Tang B = 56015 10. 17511 :: Sec. CB 56015. 10. 25526 
A Cdift, from her iſt, I 1.47614 Diſt, BC 36 miles= od 


ſtation 29:93 miles. 


and B. 
of poin 


As fine 
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To; 
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Admit 
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it, H 
Vale, let 
flups de 
the N. E 
10 miles 
2d. Fro 
bC para 
with 20 
compaſſe 
G. with 
ine EC 
then 15 
courſe wy 


keered, 


N. E. 1 


e 3 EXAMPLE. . „ e whit 3 tf hn 
Fring at ſea, I ſaw two headJands, whoſe bearing from one another” 1 find by 
the chart, to be W. by N. and E. by $; diſtance 15 miles, the northermoſt bore from 
me S. E. by E. and the ſouthermoſt S. S. W. I demand my diſtance to each of the 


{aid head-lands ? | E ; 
r I. : | | 


Having drawn the com- 
paſs, ſet off the bearings as 
ABthe S. S. W. bearing, and 
AC the S. E. by E. courſe, 
draw through the centre 
the dotted line repreſent- 
ing the bearings of the two 
places from one another; 
and from A towards R, on 
this line, ſet off from any 
ſcale of equal parts, tʒ miles, 
from A to B, and draw B, 
draw D C parallel to BA 
until it cuts A C at the 
point C, through C draw 
5 C parallel to AD and it is 
— 


Calculation of the Angles, 0 
Between N. N. E. and E. by S. is 7 points, or 285 45 = < A BT, between 8. S. 
W. and S. E. by E. is 7 points, or 7845 = the > B AC, conſequently, the >s ABC, 
and BA C = 14 points taken together, wherefore, taking 14 from 16 the numbers 
of points in a triangle remains 2 points, or 220 zo'for the remaining BAC. 
| Calculation of the Sides, | . | 
As fine 78 45 = 9.99157 It being an iſoceles trangle. 
sto B CS 15 miles 1.7% Alegri miles... 
do fine C22 30 2 <C 9. 58284 . | 
| 10. 75893 
| 9.99157 
ſ—AB=5853 miles o. 76736 | a} | 
This example and the firſt, are uſed for finding the diſtance of a ſhip fram auy 
1ead-land, &c. when the ſhip is about to take her departure from che land, | 
| CASE II. "22%; # 6, es 
The bearings and diſtance of two places from each other, and the diſtance of one 
*f thoſe places and the bearing of the other, from a third place being given, to find 
he bearing of the firſt, and the diſtance of the ſecond from the third place. 
DP RXAMPLE I. * 
admit two ſhips ſail from the ſaid road, one ſails N. E. EE, eaſterly 16 miles, the 
«hier ſails 20 miles, and then finds the firſt to bear N. N. W. I demand the di- 
ance between the two ſhips ? I 


CONSTRUCTION. 


it, Having drawn the com- B 


a, let A be the place the "WW 
ps departed from, and draw _ . 
ne N. E. 4 E. line AB equal \ 

16 miles, % 


25 \ þ 
| | A 
2. From B; draw the right line % N 8 : 
bC parallel to N. N. W. then | | 21 5 


unh 20 miles between the W 


compaſſes, ſetting 6ne foot in 
0 


with the other croſs the 
line E Cas in C, and join AC, 
en is the < BAC the 


curſe which the ſecond ſhip 53 e 
eered, reckoned from the z : | 
Lage” 
S 


N.E.1 E ſoutherly, to find 


Which, 
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Calculation of the Angles, 
From RC bears S. 9. E. the oppoſite point to N. N. W. which is 2 points, 1 


dears from the ſame point 8,8. W. IW. the oppoſite point to N. E. 4 E. which ,; 4 . 
points from the S. W. by W. and two from the 8. ee . | point for li Is t 
AB C, from whence you find the < C thus: 80 l 
As the fide AC 20 miles 1. 30103 Tn 
Is to ſine of the LA BC=—93® 9. 98087 | 
So is the ſide A B 16 miles FEA 4. 20412 N Tot 
11. 18499 28 n ü | Ang 
3. Jveoy _--* Ang 
| | 1 118 Ang 
To ſine of the < C 490 57 9. 88396 
For N. N. W. add 22 30 F Ang 
Sum makes 72 27 from the N. „ 5 | | NE 
Which being tounted from the N. N. W. makes AC to hear Fl N. 720 17 
weſterly, whence the ſhip's courſe was from AS. 720277 eaſterly, or E. S. E. AE. nearly, Sum 
To find the Diſtance of the tw» Ships from one another, 5 
The <A BC= 753907! As fine <ABC= 73% O A 9. 9805 T| 
<C= 4957 . e two 
Is to ſide AC = 20 1. 3010 plac 
Sun $29. 4 So is ſine> 56 56 9. 92326 
180 5 | — A 
—— | 11. 22429 from 
<A $6 56 | | 9. 93087 300 
To ſide BC 1 32 miles 1751 1246 : a 
e * K 
The bearings and diſtances of any two places from a third beicg given, to find wel 
the bearings of the ſaid places, and their diſtance from each other. Ry 
| EXAMPLE 1. whic 
; Admit two ſhips ſet ſail from the ſame port, one whereof ſails N. w. 30 "Oo will 
| the other ſails N. E. by N. 40 miles, I demand their bearings and diſtance from :d 
Fe each other 2 | paſſe 
CONSTRUCTION. . an al 
| | ; | 3d 
9 which make zo miles, alſo draw the | e ther 
1 econd ſhip's courſe A C, and ſet off there- N 85 arch, 
{1 on 40 miles, from the ſame ſcale before "3 | 4th 
0 uſed, join BC, and it is done. | C, le 
4 there 
ww obliq 
JF two 
1 and 
1 W 
q As th 
| N Je to ſ 
28 So is 
3 T calculate te Argics, ; TIES 
9 N. E. by N. 3 points 535 15 | | "a 
4 N. W. 4 points 4s Ws 
| $ < BAC 8 45 =Þ | 7 9 f 
1 a | | Sm 
$ 2)101 15 De. 


H. um pp. angles 30 37 


: 
5 ot 
8 
4 
wy #1 
* 
74 
. 
+ 
N » 
F 
i F þ. 
| * 
- 
' wan 
7 "Py 
: . 
—_ 
4 
z 
+ 
* 


0 A 
Wo 
1 


** miles and meets the firſt, I demand the courſe ſteered by each hip? 


dum Is gr. ſegt. A hap 341 ” 
0.7 =the leff, ſegt, A B 58 6 
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To find the di Hance Tom each t lere 


As ſum of ſides AB and AC = 70 1,8461 As the ſi. ang. BG 1 9993 70 
Is to their difference 10  1,00000..1s to ſide AC: aa 3 885 
& is tang. J lum opp. <3 50 37 S103 So is ne A 7845 9199457 
11,08570 TT . 117593 3 
1,84810 993970 
L diff. . 2 , FE . : OE 
To tang. 2 1 | Y 5 2 9,24 0 To their diſt. BC= 458. 1,65393 
Angle B SUM 60 30 . ee ä q - » 6 a 54 BD 
Angle C. Diff. | 40 45 | 
Angie A * 02.9.7 2.4) 58 Ber | ; $778 | J mw 
Sum 130 0 „ 71 
Angle C. 40 45 VF 
NE. by N. 33 45 | aA dvd as an 
Sum 4 30 the bearing from f 
or W. by 8. x 8. nearly. 
23 8E IV. 


The FAS diſtances of three places from tach Ge Aa alſo the 8 of: 425 
two of them being given, to find the ſeveral N of- theſe two from the third 
lace. | 3 
F EXAMPLE. 

Admit there be two ports lying E. by N. and W. by S. An 400 a a Kip 
from the eaſtermoſt ſails northerly 450, miles, another from the weſtermolt fails 


*CAQNSTRUCTION.  : LE WES, 
1, Having drawn the — 5 4 
N. E. S. W. let B, the center, re- 
preſent the weſtermoſt port, and 
draw the E. by N. line BD, on 
which ſet off 400 miles to D, then 

will D be the eaſtermoſt port. 

d. With zoo between your com- 
paſſes, and one foot on By deſcribe ' 
an arch, 

zd. With 450 in your compaſſes, 
and one foot on D, deſcribe ano- 
ther arch interſecting the former 
arch, as at C, join CB and CD. 

99 Making BD the baſe from 

C, let fall the perpendicular C A 
theroon, which will divide the 
oblique-angled triangle BCD into 


two right-angled trian les 1. 9 11 Pr y ; $1 
and A CD. 1 8 * ee 


Ey Axiam IV. 2 AF the Courſe How D, in <A CD. 
As the baſe BD 4905121 5 . 006, As the hy potli. 450, 265339 
ſem of ſid es BC & cp. 15047, «2 87547 Is to radius 90 10, ooo 
So is diff. of ſides BC & CD 180% . 2,17811 80 is A : 34114 2,53326 
„ 2 - 3 635k „ IS 12,53326 
15 „„ 5 2,65 389 
To diff. ſegts. of baſe 282 .8 2,45152 To co-ſine ang. D 40. 46 987937 
| - oh — Subtract E. by N. 11. is . 
Hef which 141 4 | 
Nd to 1 baſe 266-0: Remains W. 31 31 N. for the ſhip's 


courſe from D, the after moſt port. 


I. 
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* . 9 0 522 = *% 
"x Bog 25S {$43 LED 
« * 1 * 1 
* =. * 4 F 4 i 
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To fd the g! B, in B 88 
As hypot 2,47712 
mb nes hs e rf — a 
So is K B 58. 6 176790 

117679 

3 ES 3. 
Co-tine ang. B 784“ — 
Add E. by N. 11 15 9729078 
Sum E. 89 59 N 


or the courſe is N. from B, the 1 ſhip's . 


CASE V. 
The e of two or more places from two differeiit Rations, as alfo the bearings 


and diſtance of the ſaid ſtations from each other being given, to find the * aud 
diſtance of the ſaid places from each other. ; 


This caſe is a compound of the 1ſt and 3d caſe aforegoing- 
EXA TL 5 
Coaſting along ſhore, I ſaw two headlands, the firſt bore from me x. E. the ſecond 
E: N. E. ahd after I had failed E. by S. ro miles, the firſt bore from me N. by E. and 
the ſecoud N. E. by N. I demand the bearings of the two headlands from each * 


e 


1ſt. Having drawn the 
compaſs N. E. S. W. let 
A reprefent the place of 
the ſhip, from wherce 
draw t 4 N. E. line AC, 
the E. N. E. line AD, and 
the E. by S. line AB = 
10 miles, then will B be 
the ſecond ſhip's ſtation. 

2d. From B dra the . 
line B C parallel to the ' © 
N. bv E. where this in- 7 
terſects the N, E. line, 
as in C, gives the firſt 


9 


head- land. | * * 
3d. Alſo from B draw 8 
the line BD parallel to \. 


the N. E. by N. where 
thisanterſeftstheE.N.F. I 
line, as in D, gives the 7 


2 


ſecond head-land, . 


S 


tn. Join the points C and D, then will C D be the 1 of the 10 anita "Ou 

each other, and the < ACD their bearing from the N. E. line, to find which 6 
CALCULATION. 

Firſt you muſt find the diſtance of both head-lands from both ſtations. - 


1. In the A ABC all the s are given, 
and one ſide AB 10 miles. ö 
Betwixt E. by S. and N. by E. are eight 
points, confequently the > ABC is right- 
_ angled. 
Betwixt N. E. and E. by S. is 5 points, or 


zee. Its comp. <ACB 

= $1 &". in A AC B. 

As fine < ACB= 330 a = 9174474 

: : fide AB 10 | | 
line AB = 56 15 op os 
: BC 149 7 1717511 


or 15 miles 8 


2. In the AADB f 

Betwixt E. N. E. and E. by.! S. = 3 points 
b; 377 45 . 

Betwixt E. N. E. and N E by N. is 3 
points, ſo thut the < ADB = 1946, 
now there are 2 <s equal, conſequent! 
there muſt be two ades equal, viz. the 
ſides oppoſite thoſe angles, that is, the 
ſide A B = the fide BD is miles; and 
the A ABD is an ifoceles A. 


180 
221 jo 


H 


tak 
to 
ore: 
of I 
thoſ 
I 
that 
plair 
rectr 
ing t 
tude: 
cefſa1 
the d 
the u 
W 
cable 
of the 
peara 
applic 
pointe 
and ſi 
officer 
the M 
tation, 
preſen 
with tl 
hazarc 
Hay 
the lib 
when c 
be retu 
long be 
10 He 


THE MANNER OF SURVEYING, &c. 266 


Laſtly, In the AC B D is given the ſide As fine BCD 33 47 974512 
CB1496the fide BD 10miles, and <CBDJ, „n 

For betwixt the N. by E. and N. E. by N.: to n 10 © 1 ; 
;s 2 points, or the < CBD = 22® 0. :: ſine VCBD 22. 30 9558284 
As ſum of ſides BC & BD=24,96 1,397 []¹5kt  _—_ 

| ———] : CD=thediftanceof both 68,82 183772 
: diff. fides BC and BD - 4,96 , 695348 Again, [ea 1 
ang. 3 ſum opp. Ss 27845 10,7034] From <BCD = 33 47 - 
: ; Subtract N. by E. 11 15 


| 


'$ #4 39682 2 

| : | 1,39724] 

; tang. J difference 44 58 ———— from CS. 22 32 

ö 9599958 trary from D. 
ys | 


22 32 that is CD bears 
E. or S. S. E. and con- 


<CDB 123 43 


<BCD 33 47 aq 


The Manner of Surveying Coaſis and Harbours.- 
HAVING, in the former = of this work, treated on thoſe branches 
t 


of knowledge which ought to be acquired by every one who under- 
takes the conducting of ſhips to remote parts; I think it incumbent on me 


to give ſome directions concerning another branch, which, though of 


great importance, ſeems to be too much neglected; namely, the drawing 
of Drafts or Charts of the ſeveral Coaſts along which they fail, and alſo of 
thoſe Harbours into which they go. | e 
Thoſe who have the charge of conducting ſhips frequently complain, 
that few of the ſea charts are found to be correct. Suppoling the com- 
plaint to be juſtly founded, we may reaſonably preſume, that ſuch incor- 
rectneſs has ariſen from the following cauſes ; namely, the Authors hav- 
ing too much recourſe to thoſe charts which were drawn when the lati- 
tudes and longitudes of places were but ill determined, and when the ne- 
cfſary inſtruments were not ſufficiently correct for the purpoſe of taking 
the different bearings ; or it may have been owing to an impropriety in 
the manner of ſurveying the ſeveral parts. | 8 
When a voyage is finiſhed, the Journal of that voyage, however appli- 
cadle it may be to public purpoſes, is ſeldom regarded. Were the Lords 
of the Admiralty to eſtabliſh a Repoſitory for obſervations, drawings, ap- 
pearances of the land, and other uſeful articles, ſuch materials might be 
applied to the improvement of navigation, Proper perſons might be ap- 
pointed to arrange and apply them in the conſtructing of uſeful ſea charts; 
and ſuch charts, if not given to the public, ſhould be delivered to the 
ofticers in the Royal Navy. When a ſhip of war is ordered to go abroad, 
the Maſter who has the charge of navigating her, is under a ſtrong temp- 
tation, not to ſay neceſſity, to purchaſe ſuch charts as will beſt ſuit his 
preſent circumſtanees, thou gh not the moſt correct; and the valuable ſhip, 
5 es wo more valuable lives of the people on board, are thereby greatly 
4arded, | 
Having ſome time ago waited on the Firſt Lord of the Admiralty, I took 
the liberty to recommend the furniſhing of the maſters with proper charts, 
when ordered upon diſtant ſervices ; and obſerved, that ſuch charts might 
be returnable in the ſame manner as the ſhip's ſtores are now; which has 
long been the cuſtom in France. His Lordſhip thought proper to ſay, . 
He hoped the Admiralty would think of it.“ I told his Lordſhip, that 
| LI2 I was 
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T was then ſpeaking ts the Fi Lord of the 3 'a Jgesman. 
— Having never heard any thing of the matter ſince, I ſhall proceed to 
ſhew the reader how the bulinel of taking the bearing of any part of a 
coaſt, and of plotting or delineating it, may be performed, | 
. © 1+ Bring the ſhip to the moſt convenient place from whence you can 
ſee the moſt diſtinguiſhed points of land, and the moſt remarkable objects 
on ſhore, and note their bearings down in your ſtation book, as alſo keep a 
rough draft on a ſheet of paper, note thereon the Station 1. 

2. Bring the ſhip to the next moſt convenient ſtation or ſpot you find, 
and take the bearings of the moſt remarkable points and ſpots you before 
obſerved when at firſt ſtation, and obtain if you can the diſtance of your 
veſſel, from your firſt ſtation, from the bearings and diſtance of ſome 
noted points on ſhore, it will be preferable ; but if you have no diſtances 
on ſhore of objects from one another, you muſt, in this caſe, obtain it 
carefully by your log; alſo note theſe bearings down in your rough draft 
as well as in your book, making a baſe line to repreſent the bearing of 
vour ſhip at her firſt ſtation, and placing from ſome ſcale thereon the 
diſtance and bearing of your former ſtation, which will be ſtation 2, from 
- whence draw the laſt mentioned bearings, and note their interſections with 
the ſame objects before ſeen ; a line drawn through all theſe interſections, 
making it reſemble as much as you can all the turnings and windings of 
the land you fee, carrying your eye from point, to point on ſhore, and 
making the fame wavings or windings in your draft. . 

3. Note particularly on ſhore ſuch. remarkable objects that lie in one 
line, for objects that are in leading marks, as houſes, churches, ſteeples, 
mountains, &, i „ x 

As alfo ſuch particular objects as. open from one another, one, two, 
or three points or more, it will aſfiſt to correct thereby. 2 
4. If you can from a third ſtation take in like manner the bearing and 
diſtance of your former two ſtations, and alſo of all the former objects, 
vou will from thence be able to detect if any error ſhould have been com- 

mitted ; each ſtation ſhould be if poſſible in the bearing of two remarka- 
ble ſpots in one, what opening theſe make with one another at 3d ſtation, 

will determine, | | | 5 5 

To take a Draf! of a Coaſt in failing along Shore. 

PAVING brought the ſhip to the moſt convenient place from whence 

the principal points of the Coaſt or Bay may be ſeen, either ca 
anchor if it is convenient, or lie as ſteady as poſſible; or, if the coaſt is 
too ſhoal, let the obſervations and meaſures be done in a boat, then, while 
the veſſel is ina ſtationary fituation, take with the azimuth compaſs, or ſex- 
tant, the bearings in degrees, &c. of ſuch points of the coaſt as form the 
moſt material projections or hollows, write down theſe bearings, and 
make a rough ſketch of the coaſt, obſerving carefully to mark the points 
whoſe bearings were taken with letters, for the ſake of reference. | 

Then let the ſhip or boat run in a direct line along, which muſt be care- 
fully meaſured by the log, or otherwiſe, one two, or three miles, more or 
leſs until ſhe comes to a ſituation from whence the ſame points before ob- 
ſerved can be ſeen again: there let the veſſel lie as in the foregoing ſta- 
tion, and again obſerve the reſpective bearings and leading-marks where 


two points or bearings, as mountains, churches, trees and houſes, any two 
| . remarkable 


- 


COASTS/AND HARBOURS, ! 267 


remarkable objects in one, in degrees, &c, of the ſame noted points, 
which are alſo to be wrote down, and a rough ſketch of the coaſt ſhould 
be alſo taken from this ſtation,” for which purpoſe prepare an obſervation 
table, in which write diſtinctly and regularly the ſeveral celeſtial obſerva- 
tions, bearings, diſtances, meaſured by the log line, the rocks, ſhoals, 
ſoundings, overfalls, races of tides, and other remarks that may be made 
along the coaſt ; the table may conſiſt of 5 or 8 columns diſpoſed in the 
following orders 0 e eee 75 
Note. The ſextant will be found the readieſt and moſt correct inſtru- 
ment to take the angles, by being held in an horizontal poſition, by which 
means any two objects not exceeding 1200 may be brought into contact; 
it will not be amiſs to take material points by the compaſs, and interme - 
diate ones by the ſextant or quadrant, = 
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While the veſſel is running the baſe line from ſtation to ſtation, an ac, 


| curate appearance of the coaſt ſhould he made, to do which let fourexpen 
perſons be appointed, one to take the bearing exactly with an azimuth 
compaſs ; one to overſee the running out of the log line, and to keep an 
account of the ſhip's way, ſo as to be readily able to tell the-diſtance run 
when required; the third to attend the heaving of the lead, to write down 
the ſoundings and bearings of one or two head points, or remarkable 
points of the coaſt, taken at each depth; the fourth a draftſman, to-draw 
_ out the neceſſary bearings and diſtances, and delineate the figures and 
windings of the coaſt at each ſtation, and to correct their forms and di- 
mentions when the ſhip is failing along the land, Then let the ſeveral 
bearings be corrected by the variation to reduce them to their true poh- 
tions: then, in ſome convenient part of a ſheet of paper, deſcribe à circle, 
the larger the better, on which lay off the ſeveral bearings taken from 
the firſt ſtation, and let them be numbered 1, 2, 3, &c. On the outſide 
of the circle; alſo lay down the ſeveral bearings taken at the ad ſtation, 
let theſe be numbered with the ſame figures on the inſide of the eirele. 

Draw a line to expreſs the ſlup's run, both in length and courſe, and 
from the end of the line, expreſſing the firſt ſtation, draw lines parallel 
to the reſpective bearings taken at that end, and note it in the cirele, mark 
the interſection of each pair of lines, directed to the ſame point with the 
numbers annexed to their bearings; and through the interſection ſo 
marked, draw by hand a curved line, obſerve to wave the line in and out, 
as near as can be like the bending of the coaſt itfelf. | 

Againſt each part draw the appearance of the elevated or lew ground in 
the ſketches, diſtinguiſhing rocks, cliffs, or high lands, low lands, fand 
hills, 8&c. If there are any currents, or eddies, expreſs them in ther 
proper places, by darts or arrows, the points being turned that way 
the currents ſets, put in the ſeveral ſoundings at low water, in fmall 
figures diſtinguiſhing whether fathoms, or feet; ſhew the time of high 
water on the full and change days, by Roman figures, and tell the riſe in 
feet, put in a compaſs, with a ſcaie of miles or leagues, ſuch as the 
veſſel's run was laid down by ; add the name of the place, the coaſt, and 
the latitude and the longitude, as true as can be obtained. 

If there is a ſhoal or ſands on the coaſt let it be taken by a boat failing 
round it, and 2 an account of the courſes, diſtances and ſounding, 
to be put in the draft, the boat muſt from ſome part of the ſand or ſhoal, 
take the bearings of two points on the coaſt, where bearings have been 
taken from the ſhip, or the bearing of the boat or ſome part of the ſhoal 
or of ſome beacon in that place muſt be taken by ſhip, at the ſtations 
where ſhe takes the bearings of the ſhore, for by either of theſe means 

one point of the ſand being obtained, the reſt af it can be laid down from 
the e account. | | 1 - 
If the coaſt to be drawn 1s a bay or harbour winding in ſuch a manner, 
that all its parts cannot be ſeen at two ſtations ; let as many baſes or 
lines be drawn and exactly meaſured, as may be found neceſſary obſerr- 
ing that, the ſeveral diſtances run ſhould join to one another, in the 
nature of a traverſe; that each new ſet of objects, or points obferved, 
ſhould be taken from two ſtations at the end of a known diſtance, and 
that the objects whoſe bearings are taken, do not ſo much extend beyond 
the limits of the baſe, as to make angles with it leſs than about For 10 
a point, but rather reſerve ſuch objects for the next meaſured baſe urs 
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ſor when lines lie very obliquely to one another, their inter | 
not eaſily aſcertained. bine 45 e eee 
Thus may a coaſt of any extent be 8 carefully meaſuring 
of ſtationary baſe lines, and from their ends drawing angles to each other. 
If any particular parts of the harbour cannot be conveniently ſeen from 
either ſtations, take the boat into thoſe places, and having well examined 
them, make ſketches thereof, eſtimating the length and breadth of the 
ſeveral inlets, either by the rowing or failing of the boat, take as many 
bearings, ſoundings, and other notes, as may be thought neceſſary; then 
annex theſe particular views in their proper places in the general draft. 
If there are any dangerous ſands or rocks, ' beſides inſerting them in 
their proper places, there ſhould be a double line drawn through that 
int, on one or more objects aſhore ; and for this purpoſe chooſe a church, 
mill, houſe, noted tree, a chft, or any remarkable thing that can be diſ- 
tinctly ſeen at ſea, and which can be brought to bear in the ſame right 
line with the point to be avoided ; but if that point is under water, there 
muſt be two land marks brought to bear with the' danger, either in a 
right line, when it can be, or in two lines, and thoſe two lines, and that 
thoſe land marks may be put down in . places, by their inter- 
ſection of two objects in one bearing, and two objects in another bear- 
ing; which will give the ſtation of the ſhip ; and the diſtance, and the 
bearing of the danger from that ſtation noted, when near or on it, 
but if two ſuch interſections cannot be obtained, it muſt be put down 
from the two points on ſhore in one with the computed diſtance therefrom, 
or from the interſection bearings of two fingle points on ſhore. 


It ſhould be remarked in the draft, what places, if any, are unfit for an- 
chorage, and what are fit, by writing rocky ground, foul anchorage, 


good anchorage ; and in the latter, to draw the figure of an anchor. Alſo, 
if there 1s any particular channel more convenient- to fail through than 
another, it is to be pointed out by lines drawn to its entrance, from two or 
more noted marks on ſhore. | I 5 Ck 

The foregoing method of ſurveying a coaſt, ſuppoſes in general, that it 
is taken by a ſhip in her paſſage along, not having an opportunity of going 
aſhore, —But when circumſtances will permit the meaſures and obſervations 
tobe made on land, the ſurvey can be more accurately taken than on the 
water. | | | 7s 


To Survey an Harbour by Obſervation aſhore. 
AKE an eye-draft of the place to be ſurveyed ; and in going round its 
coaſt fix in the moſt zemarkable points and bends of the ſhore, ſtation, 
ſtaves, or ſtrait poles, tall enough to be ſeen at a confiderable diſtance : but 
if at any of thoſe places there is a noted tree, houſe, or any other remark- 
able thing, that object may ſerve inſtead of a ſtation ſtaff; and it will be 
convenient to black the ſtaves, and tie a piece of white bunting to the top 
ofeach : then in the eye-draft put letters at the noted points, or marks, for 
diſtinction ſake. 4 2 | 
Chooſe the moſt level ſpot of ground, wherein a baſe line may be mea - 
ured, of one more half miles in — or a length of not Jeſs than a tenth 


= of the diſtance of the two extreme objects marked for obſerving, and 
et the direction of the meaſured baſe line be fo laid out, that from both 
ends of it as many of the ſtation. ſtaves before planted, or the objects before 

| CES * e remarked, 
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x line of 100 feet long, properly marked at the end of every 10 feet. 


| the end of the baſe, and let all the bearings be corrected by the variation 


of, not exceeding 10% Or, if ſome of the remarked objects can be 
ſeen only from one end of the baſe, then let the bearings of ſuch objects be 


# 


remarked, may be ſeen ; che bearing or poſition of this baſe muſt be, deter 
mined by degrees and minutes, and alſo its length muſt be accurately. mes 
ſured to feet and parts, either by a meaſured chain, or by a piece of log 


From one end ot the baſe obſerve, with any inſtrument proper to take 
bearings, the poſition or bearing in degrees and minutes, of all the ſtave, | 
or objects within view, and write them down orderly, do the ſame from 


of the compaſs. 


* 


Then theſe meaſures and corrected bearings being plotted or laid down, 
will give the moſt conſpicuous points on. ſhore, the intermediate ſpaces ate 
to be filled up from the ſketches of them made on the ſpot. / 

But if any ſuch objects ſhould ſpread on either hand, ſo far from beyond 
the limits of the baſe, that at either end thereof, the other end and thoſe 
objects or ſtaves ſhould appear nearly in the ſame direction, or to male 


taken from a place whoſe poſition has been determined from both ends of 
the meaſured baſe; or if there are ſeveral remarked objects which cannot 
be ſeen from neither end of the baſe lines, let the bearings of fuch objects be 
taken from each of the two points whoſe poſition has been taken from both 
ends of the baſe, or it may on ſome. occaſions be proper to chooſe another 
place on which another baſe of 3 convenient length may be meaſured, and 
from the.extremities of which the ends of the tirſt baſe may be ſeen, and 
alſo as many as can be of the remaining objects which lay too obliquely 
for the firſt baſe, or which could not be ſeen from it, in ſuch manner pro- 
ceed until the bearings are taken of all the points judged neceſſary for com- 
pleting the ſurvey of the limits of the harbour. | 5 | 
| If a baſe line of a ſufficient length cannot be meaſured in one right line, 
it may be taken in two adjoining lines, as the two ſides of a triangle, the 
included angle being accurately taken, and the bearing of either line. 
When the outlines or limits of an harbour, bay, road, &c. are deline- 
ated by the preceding precepts, let a ſmall veſſel go out to ſea to take 
drawings of the appearance of the land, and its bearings, ſail likewiſe into 
the harbour, and draw the appearance of its entrance, take particular no- 
rice if there are any falſe reſemblance of the entrance by which ſhips may 
be deceived and run into danger ; or when any two objects being brought 
in a line or in one, will lead into the harbour without danger; when it 
can be done, ſearch for the beſt anchoring places, and, if poſſible denote 
thoſe places by bringing two objects in one, if not the exact bearings bear- 
ings of two or three other objects, ſo that the places may be eafily deter. 
. mined, the chart being correctly drawn, a compaſs, with the variation 
and ſeale, properly fitted to the plan, the ifles, rocks, ſands, &c. marked i 
their proper places, with their ſoundings at low water, and the winds open 
to them, the beſt track with the ſoundings all the way to thoſe anchony 
: prep the proper ſailing marks to avoid dangers; the winds, if any trol 
leſome ones, which prevail, and at what ſeaſons ; the places where ft! 
water can be got, the name of the place, the country in, on what ſea, bh. 
latitude and longitude, a ſketch of the-appearance of the place makes 1 
ſea upon a known rhumb, and at an eſtimated diſtance, and whatever li 
a judicious ſeaman ſhall think proper to inſert, then is the plan fit for a 


nautical purpoſes, and may be embelliſhed with proper colours if _— 
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de- drawings, taken according to the aforegoing precepts; beſides the 
real uſe they are of, cannot fail to recommend the young mariner who 
ſurveys and conſtructs them, co 1 | 
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Fo reduce a Draft 10.8 ſmaller Scale. | 
WITH a black lead pencil ram che draft to be reduced all cer with 


croſs lines, forming exact ſquares, draw the clean paper for the copy | 


all over with the ſame number of ſquares, but their ſides larger or ſmaller 


| in proportion to the intended ſize of, the ſcale, ſuch as 4, 4, &c, length of 


the other, diſtinguiſh by a ſtronger. maik, with a figure every fi or 
fixth row of ſquares in both, ſo that the ſeveral correſponding ſquares 
may be readily perceived, then in each of the ſquares of the draft, draw 
by the eye a curve on the paper fimilar to that in the ſquare of your 
copying draft, till the whole is copied, make the black lines with ia 
or other ink, and when drawn; the black lead lines may be rubbed our 
with bread or India rubber. he 8 | e 
I bere give two Examples as an elucidation of what has laſt been ſaid. 


AN 
AB is the Baſe Line, equal to 4 Mile. 


BG = N. 5 E. 19 | | — OP N. 1 | 

BC N. 25 W. 2 | , = LAs - g -. oo 3 

BD N. 53 W. 4 station at B [AD S. by W. 3 | Station at A 

BE W.S.W. 4 s with bearings] AE S. W. by W. 4 F with bearings 

BH — S.W.by s. Fw. 3 e eee 
28. 6 [AF 8. E. 4 


Theſe inſtructions give the points GC DE HF in order from each ſta« 
tion; that is, BG and AG interſects, as alſo BC and AC, e. 

Obſerve, the laſt letter muſt be the ſame in both bearings,and it will be beſt 
to follow the bearings one way all round the compaſs from the firſt ſtation ; 
as alſo when arrived at the ſecond ſtation, begin with your firſt object ſeen 
at firſt tation, and follow the letters round belonging to each object, by 
which the laſt letter in each bearing will ſucceſſively follow in order, 

This is an example when on board ſhip, but 1n the following 

| | EXAMPLE I. | | 

This harbour was ſurveyed from baſe lines taken on ſhore, which, when 
it ean be done, is far preferable. = | | 

The baſe line AB 812 fathoms was taken, as by directions, on the moſt 


eyen ſpot on ſhore ; now beginning from the point A. G6 


” W. by 8.2 8. di Y ">; 8. 8. W. 8 

W. by N. : Se Fas G W. by 8. + I, - 

AD W.N.W.3N, | Bearing from GD W. à N. — "x 
Station A. |GE W.N,W.ZN, G. 


AE N. N. W. 4 W. 
AF N. by W. XW. F N. W. by N. AN. 
AG N. N. E. 812 fathoms. | 


Bearings from Station F. | | Bearings from Station K. 
FE and FH N. W. by N. I N. in one. [KF 8. W. 4 W. 
1 KE W. 4 8. 
FK N. E. 4 E. 773 fathom. KH N. W. SN. 
| . KT N. by W. I W. 
KN N. 4 E. | 
| 
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land, as before directed, and finiſh the drawing by the in u. 
4 25 WHICH. if well heeded Fg SUMO: ml . * 1 24 


7 1 the - Height and Diſtances. of Objefis a at. R 


_ WHEN the object is perpendicular, and the diſtance to it can be mes. 
| h ſured, find the angle of altitude with a quadrant, and meafure the 
diſtance to it as exact as poſſible, then you have the <* and bale, to find 
the perpendicular; or if you go backward or forward until the angle of 

= Altitude be 45” the diſtance between vou ood the Ot wal be = pet 
_ + paytigular height, 


. 96 fathoms from the bottom of 6 tower, I find its avid, * 
$7 allowing for the height of Wy eye, above the water 1 * 10˙ 9 


the 8 ? | | 


. 8 
14 


Die AB = 96 upon B erect the perpendicular BC, [and tins AC, 
making an angle with AB = 15% 10' till it cuts BC in C, they wi 0b 
the height of the tower. 

As radius 10. 00000 | 7 > 
Is to the diſtance 96 1. 98aůꝶʒjß.² 
So is tang. ang. A 155 100 9.43 308 1 


To the height BC 26. 2 . 1: 41535 


_ 
-— 


1 


— 


E X A M » L E II. ; 

Being at ſea, I obſerved the altitude of a mountain, and PR it 205 
and then ſailing from it-in a direct line four miles, I found the altitude of 
the mountain to be 14 dip and refraction allowed for. 1 Wen me 
pendicular height ? | 


SIS 
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272 THE MANNER or SURVEYING, Kee 49 
Threu the interſections of the bearing draw the 9 at 


Jail 
feet al 
in the 

Loc 
and ri 
that tl 


CURVATURE or THE EARTH. | 


CONSTRUCTION. | <aA=wo2 __ 
Draw the horizontal line DC sum 1 . A 2 

. C—20| Sum 174% which taken from 180 
On any point A make the BACH, gives the S DBA = 60 Then it will be 


= 


- 5 „ Y 


A ſet off 4 miles to D, on D make 2 3691 PONY | 
* BDC=.14?, and from where the, ** fine < DBA 1 tts of 0 L. , 
line DB cuts the line AB as at B, let fall} _ BB =4 miles e 


the perpendicular BC on the baſe DC, <: gs 3 Les 
0 DC meaſured will be the perpendicu- Sine 2 9 $5 g087 » 


e,, oe 
| 5 ä 
: AB=9.258 = 0.96654 
Then A ABC given AB= 9.258 and . 
<A find BC. EINE 


| Radius 1 


3 oath = i \ — 
AB 9.258 o. 96651 
:: Sine 20 9. 53405 


1 | : BC£=:3.166 _ o. 50056 

o Ol 3 f - | 266 | . a | ; | | 
Sothat the height of the mountain is 3 miles — = 1 furlong 13 poles, &c. 
Note, In finding the < DAB ſee prop: 5th. in Geometry. | 


Of the Curvature of the Earth. 15 4 


MOST perſons know, that if they are raiſed above the ſurface of the 
adjacent land or water, they can not only ſee different objects that lie 
on that ſurface better, but alſo ſee thoſe more and more remote as they ad- 
rance higher. The irregularity of the furface of the land will not be 
ſubjected to any one rule that will give the diſtance to which objects may 
be ſeen at different elevations ; but at ſea, where there is generally an 
uniform curvature of the water, upon the ſuppoſition of the ſpherical form 


of the earth, thoſe diſtances may be ecafily computed, 


To the earth's ſemidiameter add the height of the eye, multiply the ſum / 
by the height, then the ſquare root of the product is the diſtance at which 
an object on the ſurface of the water can be ſeen by an eye ſo elevated; and 
by this rule was the table XXIII. computed, the diameter of the earth be- 
ing taken at 41798117 feet, according to Sir Iſaac Newton's meaſures. This 
table may be uſefully applied to eſtimate the diſtance of an object at ſea, 
the elevation of that object above its horizon being known, 


| Nerds. + EXAMPLE IJ. 1 
Sailing towards a head- land, on which is a light-houſe elevated 600 
feet above the ſurface of the water, we ſaw the lights at night juſt appear 
in the horizon, how far were we at that time diſtant from that light-houſe ? 

Look in table XXIII. for 600 feet in the column marked height in feet, 
and right againſt it, in the column marked diſtance in miles, is 29.994. Sq 
that the hand may be reckoned about 3o miles, | 
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| EXAMPLE I... an l 
Being in company with ſome merchants walking on a ſandy ſhore: 0 
the 8 for veſſel which was expected, whoſe Teaſer — 4 
140 feet above the furface, allowance being made for her immerſion in the a c 
water, we obſerved through, the teleſcope a ſhip's vane juſt appearing in will 
the horizon, How far off is that ſhip, ſuppoſing it the veſſel expected the 
Anſwer, Againſt 140 feet, the height, ſtands 14.488, that is her diſtance; AB, 
| here is no allowance made for the height of the eye above the horizon; cert: 
but it is obvious, that the higher the eye, the farther it can ſee: now othe! 
as objects are ſeen in a ſtrait line, and that line is a tangent to the earth's recti 
ſurface, therefore it follows, that to find the diftance of two elevated ob- AD 
jects, when the right line joining them touches the ſurface of the earth, at th 
between thoſe objects look for the diſtance anſwering each height, and TI 
their ſum is the diftance required, _ | . prett 
Thus, in the ſecond example, ſuppoſe the eye raiſed fix feet above the ſettin 
water edge, it can ſee an object on the ſurface 2.999, or 3 miles off, Le 
This diſtance added to 144 miles, makes the diſtance of the ſhip to be rope 
27% miles. . 8 kettle 
5 EXAMPLE II. ; * 
A man being on the main top gallant maſt of a man of war 200 feet' . niles 
above the water, ſees an 100 gun ſhip ſhe had engaged the day. before the ſe 
hull-to, how far were thoſe ſhips diſt. from one another. * 
ſhip of oo guns, or a firſt rate man of war, is above 60 feet from the 
keel to the rails from which deduct about 20, leaves 40 for the height of If 
her quarter above water. Now a ſhip is ſeen to hull-to when her upper 7 mi 
works juſt appear. „ 
Then 205 feet high gives 17.316 miles. 
And againſt 40 ſtands 7.744 | 
: | 25.060 miles, is her diſtance, 
CURRENT SAILING. 
CURRENTS are certain ſettings.of the-ſtream, by the means of which 
all bodies moving therein are compelled to alter their courſe, and ſub- 
mit to the motion impreſſed upon them by it; whence, if a current ſets. 
with the courſe of a ſhip, it augments her motion by as much as the drift 
or rate of driving it. . | | 
Thus, if a ſhip fails N. N. E. 20 miles in a current that ſets N. N. E. 
8 miles, in the ſame time her true courſe will be N. N. E. 28 miles in that 
time; but if a current ſets againſt the ſhip, it leſſens her velocity by jul 
as much as the current's drift is. . EY | 
S8 s that if the ſhip ſails N. E. 49 miles, in a current that ſets 8. W. 10 
miles in that time, then her true courſe will be N. E, 39 miles; and if in w 


the ſame time that the ſhip fails N. E. 49 miles in a current that ſets 8. M. 
59 miles, then the ſhip will fall aſtern, and her true courſe will be 8. W. 
10 miles; but if the ſhip thwarts the current, it not only leſſens or aug. 
ments her velocity, but gives her a new motion, compounded of that ef 
the ſhip and current, that is, 3 85 | 


CURRENT SAILING; > ” - 6 


F * 
If z body be agitated 7 · T6 „ 
1 m ²˙ B 
ame time, the one witnÜnnyhh xf . „ . e 
z certain velocity that 


will carry it according to 
d? the direction of the line 
ce: AB, the length AB in a 1 Na 
Sp certain ſpace of time, the | ; us oa, 
boy other according to the di- D i 6 91 


rection of the line AD, with a velocity that will carry it to the diſtance 


th : . : - 
ob AD in the ſame time, then the body will deſcribe the diagonal AC, and 
rth, at the end of that time will be found in the point C. 1 


The ſetting and drifts of the moſt remarkable tides and currents are 
pretty well known, but if in unknown currents, the uſual way to find the 
ſetting and drift is thus - N 

Let three or four men take a boat a little way from the ſhip, and by a 
rope faſtened to the boat's ſtern, let down an heavy iron pot, or loaded 
kettle, into the ſea, to the depth of 80 or 100 fathoms when it can be, 
whereby the boat will ride almoſt as ſteady as at anchor, then heave the 
log, and the number of knots run out in half a minute, will give the 
niles which the current runs per hour, and the bearing of the fol how! 
the ſetting of the current, | Ce | 


8 


If a ſhip fails 98 miles N. E. by N. in a current, that ſets S. by W. 
j miles in the ſame time. What is her true courſe and diſtance ? 


Ja 


hick | 

ſub- EY | 

dnift | 22 30 
* N 4 —— 
* 2 2)157 30 


78 45 


276 CURRENT AHG. 
1 ELLIS os ade mY, BG 1 
e oppoſite point to 8. by W. is N. by E which tale wh . . 
leaves 2 3 = 229 30' between them for the ⁊ C, being thus 2 in 40 
the A ACB together with the two ſides including it 7 haves IE < the 
CAB and ABC, and diſtance AB by axiom III. ; ſet 
” 125 | As ſum of the ſides 125 n = 
Diff. 71 Is to their difference Tt.» uh 1.86126 1 
W So 1s Rog: 3 ſum opp. <*78* 45 00% WW i 
j be Fra | 1.85200 1 
| nr etna 1 45 09691 it, 
g To tang. their difference 20 22 — ho 
l | | 5 | | 1945569 
| 1 | | GAA. 3 me 
= i e - < C = 22 30 
| Sum S e 
8 find the Diſtance by Axiom I, 2 
As fine < A 8% q" fr: 9-14624 BA 
So 80 27 878% 
So is fine < C 229 30 9.58284 
11.0 1420 
9. 14624 | 
To diſtance AB 53.78 1.86796 
1 EXA M F | 
If a flup from the latitude 38? 40' S. ſails N. N. E. 40, chen N. E. u k. 
36 miles, in a current that ſets S. E. by S. 20 miles, in the ſame time 
' that the ſhip fails 40 miles; I demand the diſtance from. her firſt 1 
and alſo the latitude the ſhip i is in? | 
"os a6 ; ” 
A Þ | 
V 
A „ . 
Po 
N. v 
- $ | 5 bo, | : : Ma 
7 2 .. : ere ſu; 
: : . — — : with | 
WG td bave a 
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1 URRENT SAILING 8 - £ ED J 27 ? 
5 Ee; A N b * «x 2 4 1 rn 5 3 
7 1 q ; $ l „ r IG re LEY 
75 8 * mY 7 : Lg » 11 ny 5 ? % In : OY 4 9 55 1 5 N * 4 , 
. D a r 7 


% F i ON S\T.RVQES ON VOUFASAITTER 
N Having draws. e omg draw the N. N. E. courſe equal to 
: 40 miles, to the end of which join the N. E. by E. line, and ſer-off, _ 


= thereon 36 from the ſame ſcale, from the end of the laſt N. E. by E. line 
v ſet off the diſtance the current's drift, vis. S. E. by S. 38“ miles, that is, 
« 25 40, the ſtern of the ſhip, to 20 the run of the current, ſo is 56 the Whole 


1 run of the ſhip to 38 the drift of the current, then to the end of that line 
* to the ſhip's firſt place, will be the diſtance, and the < being meaſured. 
6 will be the ſhip's coarſe, and a line let fall from this laſt. point on the paral- 
+ lel of the ſhip's firſt place, will give on that parallel the departure from 
* her firſt meridia © | 1 | RO 
0 This may be done by calculation, but that being tedious, we ſhall omit 
1 it, and ſhew how it may, be done by a traverſe, in which we ſhall conſider 
4 the current as a fingle courſe. - 5 SD A 

Courſes Miles Northing | Southink | Eaſting Weſting | 5 

N.N.E. 40 37. % 172 5.3 HS. £ 

N. E. by E. 36] 20.0 | 8 3 29. 9 7 1 

8. E. by 8. 38 a | : 31.6 1 : | 

x | — 158 
3 31. 6 1 — N i | 
tet 1 
As diff. lat.. ES: NT 
| Is to radius ER . © 1 

E. So is de.. 66.3 e 
ime WW 9 | 1 8 
ace, To tang. courſe 60 37 from N. Eaſterly 10. 41668 

or nearly E. N. E. 1 K. 


As hne of courſe 699 3 9.97030 F 


Is to dep. | 66. 3 | 1.82151 
So is radius e 
To diſtance 70 miles „ 1.85121 


A | RR . | , 
Many more queſtions might be added, but theſe, being auell underftoo?, © 
ere ſuicient for the ſeaman's purpoſe ; and that the ſtudent ſhould not meet 
'vith any thing unneceſſary which mihgt lead him out of the plain path, { 
lare avoided thoſe things which tend to puzzle more than improve. 4] 
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8 Braces and punts 


18 Hallyards 


26 Braces and pendants 


<3 ” _ _ * > 
2 — we Bae ET 2 — — 


1 vows part N Ss © 
2 Tard and fail! 186 
3 Gammoning | * +> 


o Arr 


9 Hallyards | 11 
10 Liffts ö 

1 Cle wines 
12 Spritfail horſes 0 
13 Buntlines | 

14 Standing liffts 
15 Spritſail top 
16 Flying jibbodm 3 
17 Flying jib, 4, and ſails 


4 th. 


19 Sheets | 
20 Horſes 

21 SPRIT-SAIL TOP-MAST' 
22 Shrouds | 
23 Yard and fail 4 
24 Sheets | 
25 Liffts 


* 


27 Cap 
28 Jack-ſtaff 
29 Truck _ 
30 Jack-flag 
31 FORE-MAST 
32 Runner. and tackle 
33 Shrouds | 
34 Lanyards 
35 Stay and lanyard 
36 Preventer ſtay and lanyarũ 
37 Woolding the maſt 
38 Yard and fail 
39 Horſes 
40 Top 
41 Crowfoot 
.42 Jeers 
43 Yard-tackles 
44 Liffts 
45 Braces and pendants 
46 Sheets 
47 Fore tacks 
48 Bowlines and bridles 
49 Fore buntlines 
50 Fore leechlines 
51 Fore top- rope 
52 Puftock ſhrouds 
53 FORE TOP-MAST 
54 Shrouds and lanyards 
55 Yard and fail 
56 Stay and fail 
57 Runner 
58 Back ſtays 
59 Hallyards 
60 Lints 
61 Braces and pendants 
62 Horſes 
63 Clewlines 


100 Tacks 


123 Buntlines 
124 Reef-tackles 


65 Reef-tackles 1129 Yard 2 tat e 
66 In heets ; 13 Back ſtays © | 5 . N 1 
| G7 20. Aines ne Ho 
| 68 Crofstrees | 1132 8 ci ad bp 
4 *9 Cap 4133 Fi +, 304 
. 1.30 FORETOP GALL. MAST 134 3 and pendants, 
I 71 Shrouds and lanyards + 35 Bowlines VP | 
72 Yard and fail - Ix" | Clewlitte: 1 
73 Back ſtays I 8 0 
74 Stay e 
76 Clewlines 114 Flag 
77 Braces and — . 141 MI f 
a 


78 Bowlines and bridles 
79 Flag-ſtaff _ 

o Truck 
81 Flag-ſtaff Wi 


1 82 Flag Lord High-Admiral 


83 MAIN-MAST 

8; $hrouds 

85 Lanyards 
86 Runner and tackle 
87 Pendant of the Fornet 
88 Guy of ditto 
89 Fall of ditto 

go Stay 

91 Preventer ſtay 

92 Stay-tackle 

93 Woolding the maſk 
94 ſeers 

95 Yard tackles 

96 Liffts 

97 Braces and ch 
98 Horſes 

99 Sheets 


_ 


101 Bowlines . 3 


105 BY 

106 Leechlines 

107 Yard and ſail ' 

108 MAIN TOP-MAST 
109 Shrouds and lanyard 
110 Yard and ſail 

111 Puttock ſhrouds 

112 Back ſtays 

2 13 Stay 

114 Stayfail & ſtay & wurd 
1 15 Runners 

1 16 Hallyards 

21% Lifts _ 

11 8 Clewlines 

119 Braces and pendants 

120 Horſes 

121 Sheets 

122 Bowlines and bridles | 


* 
1 


125 Croſstrees | 
126 Caps b 
127 MAIN TOP GAL. MAST 


64 Bow lines and bridles 


128 Shrouds and hallyards 


{142 Shrouds and% 


1:44 Yard an- 
| 145 Crow foot 


Ir 53 Croſs-jack yan "3 
1 54 Croſs-jack lifts 
[155 Croſs-jack braces 5 


.. [157 MIZZEN TOEMAYT 
158 Shrouds at 1 | 
159 Vary and fail 1 
160 Back ts * 
161 Stay ; FE 
162 Hanau * 
163 Lifft - 


| 165 e * 


102 Crov foot 4166 Sheets 
103 Top- rope 267 n 
1805 Top $168 Stay fail 


eh 4 Flag union - IP 
175 Enſign af 9 
| Truck "4 
£57 Enn 
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EXPLANATION of the PLATE, Atera . x1GGi0NG, 42 
of FIRST RATE SHIP of WAR. 
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179 Powe cable. 
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A Cat head 

B Fore channels 
Main channels 
D Mizzen channels 
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E Stern 
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2-peek ; that is, directly under the hauſe-hole of the ſhip. The anchor 
ix cock-bill, tigt is, hangs up and down the Ihip's fide, 

Awning. A ſhelter or ſcreen of canvas, ſpread over the decks of a ſhip 
to keep off the hegt of the ſun, Spread the awning, extend it fo as. 
cover the deck. Furl the awning, that is, roll it up. OO 


* 


Alvof, is diſtance. Keep aloof, that is keep at a diſtance. „ 
1 8 R f iſed ol ftor 4 ſta 4 4 avaſt he £8. ad { 4 Mo he * 
fvaff, A term uſed for ſtop, or ſtay ; as, avaſt heaving, don't heave 


any more. | | 
Athwart, Acroſs, | ; * : £ 5 1 1 442 1 1 
Bale. Bale the boat ; that is, ts lade or throw the water out of ber, 

Ballaf, is either pigs of iron, ſtones, or gravel, which laſt is called 
* . , 4 «a 60s G44 4 ö „5 4 + » «+ 15414 rsa 

ſhingle ballaſt ; and their uſe is to bring the ſhip down to her bearings 


in the water, w wh HY rovitions and ſtöres will not do. Trim the 
ballaſt, that is, ſpread it About, and lay it even. The ballaſt Tigots,' 
that is, it ſhifts, or runs over from one fide of the hold to the other. 
Barge. A carvel-built boat, that rows with ten or twelve oars. _ 
Buring, ſignifies the point of the compaſs which any two or more, places 
bear from each other,-or how, any place bears Rom the ſhip by the 
compaſs ; or it may be ſaid to bear on thi beam, abaft the beam, on 
the bow, the head br ſtern, xc. 3 G 
Bearings of a ſhip, is that line which is formed by the water upon, her 
fides when the is at anchor, with her proportion of ballaſt, and ffores 
on board. To beat to, is to fail into an harbour, &c. Bear round up; 
that is, put her right before the wind. Bring your guns to bear, 4s 
to point them to t e objett. f ns Es „ 
Fraring-1p, or Bearing-away, The act of changing the courſe of a ſhip, 
in order to make her run before the wind, after ſhe had failed ſome time 
with a fide wind, or cloſe hauled : it is generally perform d to arrive at 
ſome port under the lee or to avoid fora — danger oceaſi- 
oned by a violent ſtorm, leak, or enemy in fight. This phraſe, which 
is abſurd enough, ſeems to have been Aerivef rom the motion of the 
helm by which this effect is produced; as the helm is then horne up ta 
the windward or weather fide of the ſhip, Otherwiſe it is a direct contra - 
diction in terms, to ſay that a ſhip, bears üp, when ſhe foes before the 
wind; fince the current of the wind as well as that of a river is always 
| | Nun N ifidere 
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-.# | IRS 7 1 1 ä 
=: underſtocd to determine the fituation of objects or places within its l, | 
mits. In the firſt ſenſe we ſay, up to windward and down'to'leeward; * 
NM as in the latter we ſay, up or down the river. This expreſſion, however, oy 
. although extremely improper, is commonly adopted in the ye v : 
=_ inſtructions of our navy, printed by authority, inſtead of beary 1 
be or bearing away. , = ES Sel | Chac 
i Bela. To make faſt any running rope; as 'belay the min brace, & b 
Bend. To apply to, an en ; as, bend the ſails, apply them to the ya 
g and faſter 4 - unbend the ſails that is, caſt cho off. al tak 1 "4 
: from the yards; her fails are unhent, ſhe has nge fixed ; bend the * 
f cable, make it faſt to the anche. 8 . 0 
0 Birib. A place; as the ſhip's birth, the place where ſhe is moared ; angf. Ty 
j © ficer's birth, his place in the ſhip to eat or ſleep in; birth the ſhiph * 
1 company, that is allot them their places to meſs in; birth the hammock, by 
f point out where each man's hammock is to hang 0 F 
Bight of 3 Any part between the two ends, Bight, a handy 6, 
inlet of the ſea. IE : r 

Bilge. To break, The ſhip is bilged, that is her planks are broken ig rs 
by violence. | W 11 
Binnacle. A kind of box to contain the compaſſes in upon deck, a 
Bitis. Very large pieces of timber in the fore part of a Sr 


ſmaller kind of bitts upon the quarter deck, for belaying the runnin 
4 1 4 7 RR 3 


3 ani 
rigging to. 

Borel . ſail, Is an additional Pl 9 
rate weather to hold more wind. | hf: 
to the fail. Shake off the bonnet, take it off Nur 

Board. To board a ſhip, is to enter it in an hoſtile manner by thi 
Board and Board, is when two ſhips touch each other, Te male; ra 


board, is making a ſtretch upon any tack, when a ſhip is working ta Copy 


i a wind. To board it up, that is, to turn to windward, The ſhip ha 
* Call. 
Cl 
1 Cleay. 
; Sg wy ay _ 
l tens upon the tarpauli L ha 

if and nail them down, that they may not be waſhed off Breen 
| Buoy. A floating conical caſk, moored upon ſhoals, to ſhew where the to 
. danger is; alſo uſed to anchors to ſhew were they lie, in caſe of the ca ins 
F ble breaking, „ 3 oat 
5 Block. Apiece of wood with running ſheaves or wheels in it, thro 0 , 
F which the running rigging is paſſed, to add to the purchaſe, laf 
| Braces. The ropes by which the yards are turned about to fern th £ 
| ſails to the wind. | 8 1 Deas 
i Bowſprit, A large maſt or piece of timber which ſtands out from Dise 
5 bos of a ſhip. 1 5 | | 3 Joy 
$ Bulk-head, A partition. | ; WE PE "wy 
* e e The rope which goes round a fail, and to which the en to 
'3 is ſewed. : | 9 Dos- 
is Bow-lines, Lines made faſt to the ſides of the ſails to haul them ot 4 FB 
[I when upon a wind, which being hauled rort, enables the ny 47 ” th 
| F 


nearer to the wind. = " 
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Bun- nes. Lines that ehe down ala the top of the mall to the beam — 
of the outſide of the ſail, and. by which che dunt or belly of the fail i 9 
hauled up outwards. 

Broach-to. Is when a ſhip ona ſudden lays her broadfide to the ſea, and. 
is dangerous in bad weather. | 

Chace. A purſuit. To chace; to purſue. The chace, the veſſel ted. 

(uretning. To —C a ſhip down on one fide, ſo as to we at the I 
fide to repair or clean it. 

Caulkin illing the ſeams of a hip with cakum, 

Cyn, Fo direct. To cun a ſup 1 is to direct the man at che helm how to. 
ſteer, 

Courſe, The point of the compaſs upon which the ſhip fails. Courſesz\. 
a ſhip's lower fails; as the fore-ſail is the fore courſe, the main-ſail the 
main courſe, &c, The ſhip 1 is under her courſes; that? als n no _ ſet 

| but the main-fail, foreſail, and mizen;. | 
ſorſtuain. The perſon who ſteers the boat 

Come no near. Is ſaid by the man at the cun when the ſhip i 1s upon a wind; 
and is coming too near the wind. 

Chains, A place built on the ſides of the ſhip projectin out, and at 
which the fhrouds are faſtened, for the purpoſe of giving them a. 
greater angle than they could have if faſtened ts the ſhip's 45 and 
of courſe giving them greater power to ſecure the maſt. 

Chain. plates, are plates of iron falten ed to the ſhip's fides under che chains 
and to theſe plates the dead eyes are faſtened b other plates. | 

Cazfian. An inſtrument by which the anchor is weighed out of the und, 
it being a great mechanical power, and is uſed for ſetting up the hrouds, | 
and other work were great purchaſes are required. ; 

Cat-beads, The timbers on ſhips bows, with ſheaves in them, by which. 
the anchor is purchaſed from the hawſe, and to which it is ſecured to 
the ſhip's fide, 

Copfiſe, Overturn. The boat capfiſed, that is overſet. Capfiſe the 

uoil of rope, that is, turn it gver. 

Call, A filver pipe uſed by the boatſwain and his mates when on duty. 

Cav, To haul up the ſails by the clew-lines; 

Clev-lines, are ropes which come down from the maſt to the lower corn 
= of the ſails, and by which the cory 's or tlews of the fails are 

auled up. ö | 

Crow-foot, * 4 number of ſmall ** rand Sons the fore parts of the | 
tops, by means of the piece of wood through which they paſs, and be- 
ing hauled tort upon the ſtays, they prevent the foot of the top fails / 
catching upon the top rim; they are alſo uſed to ſuſpend the due, 

Crank, The ſhip is crank, that 1s, ſhe has not a ſufficient cargo or 
laſt to render her capable al bearing ſail, without being Ne to te 
danger of overſetting. | 
ead-ivater, The eddie water at the ſtern of a ſhip. 

_ To ſtrike or haul down; as, douce the top-gallanit fails, that i * 

ower them. 
winage, A quantity of looks PTY Sc. laid at the bottom of a ſhips : 
to keep the goods from being damaged. 

Dog-vane, A (mall vane made with foarhers and cork, ied placed on the | 
ſhip's quarter for the men at the e ku — to ſee the courſe, of 


the wind by. IM 
N nz. Da old. 


2 AY 
AX LP. he? 
F med; * S 7 2 


299 EXPLANATION. er u TRANG. 3 
Nerat. The watches from. four 9 6x and from-G exit ns 


Di 3 ce is t find th | differ of the. | 

| rt a nance, o find the differe | 

| hr ach ood one fn 
ead- lights. ind of window - hutter for ip 

the ſhip, uſed in ve * bad: weather only,. the ne. 

| Deadwind, The w ht againſt che ſhip or blowing from. 1 
point to which ſhe es, to go. | 

Dead es. Block? of Wood through which the nana, of the ano, 

are rdeved. 9 6 

Driver. A large fail ſet upon the mizen yards i in light winds, 

| Nrive, The ſlup drives, that is, her anchor comes through che ground, 

Baar The rope by which any fail is (bauled doen W 

own-haul. | 

Enfign. The flag worn at the ſtern of a p. r 

— — 2 . or fight, ho. ban of : 8 
ntering- port. arge port in Es 0 th cakes loading 

the mile deck, to fave the trouble, of: — up the ſhip  Hds — 

on . 

* er end. A term uſed when a rope runs all aut a block, and is-unreered; 
ar in coming te an anchor, if the ſtoppers are nat. ol Put, an, and 
the cable runs all out, it is ſaid; to have gone out end for end. 

Bthazv, in the hawyſe. Is when. a ſhip. being moored, has. gong round 
upon the ſhifting of the tides, twice the Wrong way, ſo as to 12 

cables one over the other: having gane once wron ſhe makes aero 

in the hawſe, and going 2 times wrong, ſhe makes a W turn, 

Fathom, A meaſure. of fix fee . | 

Fact, or Fake, One. circle aſ's any, rope ar cable guild. 

Burl the ſail. — mag it up eloſe, and bind it upon the yarxd. 

Fiſh. A large piece of wood. Fiſh the maſt, apply a large Fees of | 
wood to it to ſtrengthen it, 

Flag. A general name for colours worn ang uſed, * e wan, 

| Fall off To fall to leeward, or 2 

Poreward, To the fore part af the. ſhip. i 

Forecaſtle. The upper deck in the fore part of the ſhip. 

Freſben the Ballaſt. Divide.to ſeparate it. | 

Fid. A ſquare bar of wood or iron, with ſhoulders at one. a it is 

| uſed to ſupport the weight of the rop-maſt, when erected at the head 
of the lower-maſt. 

9 for — { — A large piece of wood, of a conical figure, uſed to 

ſtrands and layers of cables in ſplicing, — 

Fane ry ans a-head, or go paſt another veſſel. 

Fiſh-hook. A large hook by, which the. AAghon 18 received from i 
þawſe, and brought to the cat-head > and the tackle which is, * 
this purpoſe is called the fiſh-tackle, | 

Gage of the-ſhip. Her depth of water, or what water ſhe draus. 

Greave. To burn off the filth from her bottom. 

Gripe of a ſhip. That thin part of her which is under counter; aud u in 
Which the ſtern-poſt joins. The ſhip gripes, that is, turns. her h. 
too much to the wind. Jer 

 Ground-tier. That is, the tier af Mer elke which is loweſt in the bold, Jr, 

andi is among the ſhingle ballaſt, * fall 


, 


erer. rer. —. 


(reznd-tackle, Is cables, anchors, grapenels, hawſers, c. 
Grappling-iron. A thing in the nature of an anchor, with four or fix flukes 
to It. ; 2 : 3 3 „ F= 
Gammon the bowſprit, Secure it by turns of a ſtrong rope paſſed round 
it, and into the catwater, to prevent it from having too much motion. 
Girt, The ſhip is girt with her cables when ſhe is too tight moored. 
bun- Room. A divifion of the lower-deck abaft, incloſed with-net-wark, 


for the uſe of the gunner and junior heutenant, and in which their 


cabins ſtand, rw | „„ 

Gumel, 0 large timber that runs along upon the upper part of a 
ſhip's fide. * f 1 — 

Gee, The rope which is paſſed round the ſail to bind'it to the yard when 
it is furled. © KEN 1 5 

Grummett, A piece of rope laid into a circular form, and uſed for large 
boats oars inſtead of rowlocks, and alſo for many other purpoſes. | 

Hin. The inſtrument by which the ſhip is ſteered, and includes both 
the wheel and the tiller, as one general term. le 

Helm's a lee. That is, the tiller is quite down to leeward, 

Hard a weather, Put the tiller quite up to windward, 

Had. Pull. 8 FE 

Have the capſtan. That is, turn it round with the bars. 

Have hand/omely, Heave gently or leiſurely. | 

Have hearty. Heave ſtrong and quick. 


Heave of the ſea, is the power that the ſwell of the ſea has upon a ſhip 1 5 
driving her out, or faſter on, in her courſe, and for which allowance is 


made in the day's work. . | 1 

Hail. To call to another ſhip. 5 | my hs 

Hahards. The ropes by. which the ſails are hoiſted, as the topſail hal» 
yards, the jibb e &c. 205 | 3 

Haruſe holes, The holes in the bows of the ſhip through which the cables 
paſs, Freſher hawſe, veer out more cable. Clap a ſervice in the hawſe, 


put ſomewhat round the cable at the hawſe-hole to prevent its chafing. 


To clear hawſe, is to untwiſt the cables when a ſhip is moored, and has 


got a foul hawſe. Athwart hawſe is to be acroſs or before another ſhip's 

head, | 75 3 

Howſer, A ſmall kind of cable. 

Hich, To make faſt. ' 

Hot, To hawl, ſway, or lift up. 77 : 1 | 

Heel, or incline. She heels to port, that is, inclines or lays down upon her 
larboard or left ſide. | | 3 

Hold, is the ſpace between the lower deck and the bottom of a ſhip, and 
where her ſtores, &c. lie. To ſtow the hold, is to place the things in it. 


* 


Hull of the ſhip. The body of it. To lay a hull, is to lay to, witk 
only a ſmall fail in a gale of wind. To hull a veſſel, is to fire a ſhot _. 


into any part of her hull. | OE. 3 
Hull doꝛun, is when a ſhip is ſo far off, that you can only ſee her maſts. 
Hall. A ſhip without maſts or rigging; alſo a veſſel to remove mafts 
ras or out of ſhips by means of ſheers, from whence they are called 
cer hulks, . 3 | | 


feer blocks. The blocks through which jeers are drove. 


Jen. The ropes by which the lower yards are ſuſpended. 12 | 
filly boat. A ſmall boat. Wo 5; 3 
| 834. 
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| Keel-haul. To drag a perſon backwards arid botwards under 4 60 


Laſh. To bind. | HE. 5 
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7750. The foremoſt ſail of a ſhip, ſet upon a boom which runs IND 
the bowſprit: 


: * 0 N \ N . 8 
Jb. loom. A ſpar that runs s out ous the * 2 
unk. Old cable, or old rope. 4 a 
8 ile. e 

not, ſignifies a m 5 


for certain offences. This practice is now laid aſide in the Frith 
Navy, but is uſed by other powers. | 
Kiippers. A large kind of plated | _—_ which being twiſted. round! the 
＋ > 0b and cable in n ind oem together. 
Log, atid Log- line, by which the ſhip's path is meaſured, and her mee! 
oing aſce rtained. Log-board, on which is marked the tranſactions of the 
p, atid from thence it is copied into the log-book wes ee 
N Left; as, larboard fide, left ſide. | 
Labowrs. That is, the ſhip rolls and tumbles muclhi. 
Landfall. The diſcovery of the land. 
Land-locked, Sheltered all round by the land, 8 that there i kn no view 
of the ſea. 
Lanch-ho, 8 high enough, or avaſt. 
Leeward. With the wind, or towards the point to which the ulli 
Tie. ſbore, is that upon or againſt which the wind blows. 5 
Lußf, or Loofe, ſigniſies come nearer to the wind, or bring the Tips 
head up more to > windward, 

Zif. Incline. The ſhip has a- liſt to port, that is, me heels to the 
larboard. 0 3 
Lanyards of the ſhrouds, are che ſmall ropes at the ends of them, by 

which they are hove taut, or tight. 
Lift. The ropes which come to the 2s of the yards from the ml 
heads, and by which the yards are toſſed up and down. 


Maß. The uptight timbers or trees on which the yards and fails an are et, 


Mizen-maft, That maſt which ſtands abaft, and from which its rigging 
and fails are named; as of the ſails, mizen, mizen-top-ſall, &c. and ſo 
alſo are the other ſails, &c. named from the other maſts. „„ 

Moor, is to ſecure a ſhip with two atichors. | 5 

Mend the ſervice, Put on more ſervice. | 

Mouſe. A kind of ball or knob, wrought upon the coli of the ſtays. 

AMufter. To aſſemble. 

NMeſſenger. A ſmall kind of cable, which being brought to the capſta, 
and 1 by which the ſhip rides made faſt to it, it mW” 
the anchor, f 


KS 


Nun-buoy. The kind of buoys uſed by ſhips of war. 
Le eap-tides. The tides in the firſt and laſt quarter of the moon, fl are 


not either ſo high, fo low, or ſo rapid as ſpring tides. A ſhip is faid 
to be benciped, when ſhe has not water enough to take her off the grouad, 
or over the bar, &c. 


Nothing off. A term uſed by the man at the cun to the ſtcerſman, 6. 


recting him not to go from the wind. Tg 
Narrows. A ſmall paſſage between two lands. 
Mug. To ſeaward from the land. A ſhip is in the offingy that i is, the i 
to ſeaward, at a diſtance from the land. She ſtands for the offng; 
that is, towards the ſea, 


| * 
[1 ö 
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out of, or from the ſhip, | N 

On board. Within the ſhip; as, he is come on board. 

Oalum. Old rope untwiſted and pulled open. 9 5 

Orlop, The deck on which the cables are ſtowed. e 
haul. To clear away and diſentangle any rope; alſo to come up 


with the chaſe; as, we overhaul her, that is, we gain ground of her. 


begue, Out ofthe ſhip; as, he fell over-board, meaning, h u 


Pay the ſeams, That is, to pour hot pitch and tar upon the ſeams after 


caulking, 1 8 r | | 
Purchaſe. To purchaſe the anchor, is to looſen it out of the ground. 
peck, To ride a ſtay-peck, is when the cable and the bre Hy 

line. To ride a ſhort peck, is when the cable is ſo much in as to deſtro 
the line formed by the ſtay-peck. To ride with the yards a peck, is to 

have them topped up by contrary lifts, ſo as to repreſent a St. Andrew's 
eroſs. | | l e „ Re 
Ports, Thy bees in the: ſhip's by from which the guns are fired, 

udding an in. large and leſſer pad made of 8, and 
— the ſos . under the . yards. F — 4 Fey 
Pay out the cable, That is ſhove it out at the hauſe holes. 
Pendant. The long narrow flag worn at the maſt head by all ſhips of 

the royal navy. Brace pendants are thoſe ropes which ſecure the brace- 

blocks to the yard arms, and are 8 double, in caſe of one being 

ſhot away, the other may ſecure the yard in its proper poſition. | 


Parcel a rope» Is to put a quantity of old canvas round it before the ſervice . 


is put on. | 


Parcel a ſeam Is to lay a narrow piece of canvas overit after it is caulked, 


before it is payed. e (Ot ? : 

Port. Uſed tor larboard, or the left fide; alſo a harbour or haven. 
Points A number of plaited ropes made faſt to the ſails for the purpoſe 
of reefing. | | FR. | ee als OE IE 

Aoil, is SG or cable laid up round, one fake over another. 

Varters. The reſpective ſtations of the officers and people in time of 
action. Quareering, diſtributing the men to different places. Quarter 
bill, the liſt of the ſhip's company, with their ſtations for action noticed. 

2arter wind, is when the wind blows in abaft the main ſnrouds. 


keeve, To reeve a rope, is to put at through a block, and to unreeve ? 


it is to take it out of the block. | | 
Rowe in the cable. Haul it in, and make it taut, or tight. 


Reach of a river. The diſtance between any. two points. of land that lie 


in a right line from each other. 8 5 
Ride at anchor, is when a ſhip is held by her anchors, and is not driven 
by wind or tide. To ride athwart, 1s to rida with the ſhip's fide to 
the tide, To ride hawſe fallen, is when the water breaks into the 
hawſe in a rough ſea, _ 7's r 
Road. A place near the land where ſhips may anchor, but which Is not 
Waere 5 | 10 5 a | | 


Rounding, Old ropes uſed to putin berween the layers of the cable before 


it is ſewed. © 


Ratlines, The ſmall ropes faſtened to the ſhrouds, by which the men. 


go aloft, 48 5 
Rother, or Rudder. The machine by which the ſhip is ſteered. 
Rullock. The nitch in a boat's fide, in which the oars are uſed. 
Strike, A term for yield or ſurrender, uſed to an enemy. | 7 1 

i N i * ; 2 » Þ ice. 
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Spring-Stays, are rather ſmaller than the ſtays, and placed 
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| Slice. To make two ende of ropes faſt together by untwiſtivig 


then putting the ſtrands of one piece with-the ſtrands of the other, 7 
Serve. To wind ſomething about a rope to ptevent it frum Fr 7 
fretting.” The ſervice is the thing ſo wound about the . 
Scaze. To bind or- make faſt. 7 
Sbe Fa. or ſends, When the ſhip's head or fern fall deep — 7 
0 the ſea. 

' Settle, To lower; as ſettle the top-ſail e lower dem. To 
Sound, To try the depth of water; alſo a deep bay. 5 fr 
Sheer. The ſheer of the ſhip is the curve that is ben the head fa 
and the ſtern, upon her fide, The ſhip ſheers about, that i is, the 5 

goes in and out. Tu 
| Sheers, are ſpars Jaſhed together, and raiſed up for the purpoſe of get Ti 
ting out or in a maſt. for 
Scudd. to go right before the wind; and going in this direction without t 
any fail ſet is called ſpooning.. Fry 
Steeve. IP up. the bowſprit ſteeves too much, that 4 is, ii ij wo a 
upright. a 
. are the tides at new and full moon, which flow. kighel, In 
and ebb loweſt, ff 
Silling· lines, are ropes contrived to keep the fails from bein blom * 
away when they are clewed up, in blowing weather. | % 
Starboard, The right ſide. 4 15 
Spur-ſhoes, are large pieces of timber which come up abaft the pump w well, vre 
Spurling-line is a line that goes round a ſmall barrel, abaft the barrel of * 
the wheel, and coming to the front beam of the poop deck, moves tho 5 
tell-tale with the turning of the wheel, and keeps it n 15 Py 
poſition, as to ſhew the poſition of the tiller. 7 a 
Spear of the pump. The handle of an hand-pump. . al . 
Stcady, A term uſed by the man at the cun to the deer, when wh 
ing before the wind, to keep her as the goes. * , 

Srvay away, Hoiſt, _ 11 

Stretch out. A term uſed to. men in a boat when they ſhould pull fr fr 2 

Swabb. A kind of large mop made of junk to clean a ſhip's deck with 7 5 

Sinnett. A ſmall platted rope, made from rope yarns. _ Va 
Stem. She does not ſtem the tide; that is, ſhe does not go 4 P lt 85 
or cannot make head againſt it, for want of wind. : 5 

Sued or Sexved, When a ſhip is on ſhore, and the water leaves ber, 6: _ 
is ſaid to be ſued; if the water leaves her two foot, the ſues, or is ſued 5 . 
two foot. 75 he 5 


Stays. Large ropes coming from the maſt heads down before the math, 5 
to prevent them from ſpringing, when the ſhip is fending ao te er. 
ve 


and intended to anſwer the purpoſe of the ſtay if it ſhould be {ho 
away, &c. | War 
Sy 05 To break; as to ſpring a maſt or yard, is to ſplit or break i ay 
Shank _ The rope by which the ſhank of the anchor is held „. ry 
to the ſhip's ſide; it is made faſt to a piece of i iron chang in w $% 
the fhank of the anchor lodges. - he ard, 
1 Large kind of ropes, which being faſtened to the cable ka d rent . 
aces abaft the bitts, are an additional n ta che p at 


Tack, To go about. * 
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Trey all A ſmall fail uſed by cutters and. brigs in blowing weather 

72-tale, An inflrument which traverſes upon an index in the front * . 

the poop, deck, to ſhew the poſition of the tiller, 

Tavc;/e, To go backwards and forwards. . 

Tiller, A large piece of wood, or beam, put into the head of the rudder 

and by means of which the rudder is moved. 

Tort or taut, fignifies tight, _ | 

ſrice, trice up. To haul up and faſten, © 

farpaulin. A cloth of canvas covered with wield A Fol he other 
compolition, ſo as to make it water proof. | 

Tideegates A place where the ride runs ſtrong. 

Tide it 75 To go with the tide againſt the wind. 

ew. To drag, The ſhip tows her boats, chat is, drags or aer | 

them after her. 

ſuch, A round piece of wood put upon the top of flag-ſtaves, with 
ſheaves, on each fide for the balyards of the flags to reeve in. 

Tir A row; as a tier of guns, a tier of caſks, a tier of ſhips," &c. 

ſrenions of a gun, are the arms or pieces of iron by which it hangs on 
the carriage. 

Tampions, or Tomkins. The bung, or piece of wood, by which the mouth 

of the cannon is filled to keep out wet. 

Fuck of a gun carriage, is the wheel upon which it runs. 

Urrou, The piece of wood by which the legs of the crow-foor are Exe. 
tended. 

Urfurl, Caſt looſe the gaſket of the ſail. 

Urbend. Caſt off the fail from the yard, L 

Under way. When a ſhip is failing, ſhe is ſaid to be under way. | 

er. Let out, as veer away the cable. 

Ver, or wear the ſhip. That is, puther about with her head to lovin, 
the contrary way to tacking. 

Yr, Shift. The wind veers, That is, it ſhifts or changes. | 

ul, or Yoyol. A block through which the meſſenger N in W 
the anchor. A large meſſenger is called a viol. 

Var, A ſmall kind of flag worn at each maſt-head. 

Hate. The path or track impreſſed on the water by the ee pu 

through it, leaving a ſmoothneſs in the ſea behind it. 1s fd 

tocome into the wake of another when ſhe follows her in the 4. track, 

and is chiefly done in bringing ſhips to, or in forming the line of battle. 

3 To weather any thing, is to go to windward of it. 

Tales, are ſtrong timbers that go round a ſhip a little above her water line. 
Vater-line. The line made by the water's edge when a =y has her fult 
Er of ſtoreg, &c. on board. 

Wars, To warp a ſhip is to draw her againſt the wind, &c, by means 
ot anchors and hawſers carried out. | 

Vary. A hawſer, or ſmall cablet. | 

Would, To would i is to bind round with ropes, as the wett is wouldid. 
Weigh, To haul up, as weigh the anchor. 

laws, The ſhip yaws, that is, goes in and out, not fteady.- 

lard, The umbers __ which the fails are ſpread. 
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| we af 1 . pos 4 . : Ft | ps 3 „ = 5 | _ 1 8 : 
T he following Queſtions and Anſwers are recommended io the p- 
Fal of young Geutlemen belonging io the Sea, in order 1 
refreſh their Memories, previous to that Examination which 


. »* they muſt paſs through, before they are appointed to a Compmiſſnn 


in the Royal Navy, or an Officer in the Eaſt- India Service; a 
16 1s probable ſimilar ones may be gjked, by thoſe appointed to 
 Examitie them, at the Navy Office and the Eafi-India Houſe, 


DPreft. Ho do you find the golden number? 


* 
- 


remainder will be the Felder number. 3 41. 
2, How do you find the epact for any year? r 
A. By dividing the given year by 19, and multiplying the remainder by 
11, the product will be the epact, if it does not exceed 30; but it it doc: 
I ſubtract 39 from it as often as I can, and the remainder will be the epad, 
J: How do you find the moon's age? | bs . ml 
A. To the epact I add the day of the month, and the number efthc 
month; their ſum will be the moon's: age, if it does not exceed 30; but if 
4 does, I ſubtract 30 from it as often as I can, and the remainder will be 
er age. 3 „ ; * | . 4 
2. How do you find the moon's ſouthing, or the time of her coming to 
the meridian ? : | f „ 
A. I multiply the moon's age by 48, and divide the product by bo; 


the quotient will be the hours, and the remainder the minutes when 
ſhe is on the meridian paſt noon: Or, I may multiply the. moon's age by 4, 
and divide the product by 5, the quotient will be the hours and the fe- 


mainder multipled by 12 will be the minutes when ſhe ſouths or is cn 
the meridian, in the afternoon : But if this time ſhould exceed 19, Lub- 
tract 12 from it, and the remainder will be the time of her ſouthing u 
the morning. | | IF | 1 5X ED 
2. How do you find the time of high water at any place ? . 
A. To the moon's ſouthing on the given day 1 add the time of high- 
water, full and change, at the given place, and the ſum wall be the tnt 
of high water there in the afternoon: But if this time ſheald exceed 12, 


I ſubtract 12 from it, and the remainder will be the time of high water 


in the morning; and if it excceds 24 I ſubtract 24 from it, and the remain 
der will be the time of high water in the afternoon*. . 
Q. Suppoſe that you go into an harbour, and find by your watch that 
it is high water at any hour of the day; by what means do vu find 
the times when it is high water on full and change days in that place: 
A. I find the time of the moon's ſouthing on that day, and ſubtrack 
it from the time of high water at the given place, if I can, and that will 
be the time of high water, If I cannot, I add 12 to it, and then ſubtract 


* 


the above time; the remajoder will be the time of high Watel ar ibe 


given place, on full aud change days. 


2. How do you find the zenith diſtance of any object? 1 
A. By correcting the altitude for the dip, re fraction and ſemidiametet, 
and then ſubtracting it from o, the remainder will be the zenith diſtance, 


which will be either north or ſouth, according as the object bears of me. 
* The time of high water is found more correct by the tables, ſee page ti | 
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A. I add one to the grven year, and divide the ſam by x9, the | 
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10 north, what latitude are you in? 


* 


9, Suppoſe the zenith diſtance 100 north, and the declination a wank, 
Chat latitude are you in, and of what nam oth $48 


YOUNG * opplekn. 


A. Ten degrees north. 2 tet 
The ſun is in your zenith, what laticude are you l vat 55 
T The ſame as the declination is, whether north or ſouth⸗ 1 e 


9, Your zenith diſtance i is 20” north, and your dechnation is enn, 
what latitude are you in? 
4. Upon the equator, and conf: 


uently i in no latitule. 
2. Suppoſe that your zenith di 


nce is 500 n and the e declination 


= © Sixty degrees north. | 

2. Suppoſe your zenith diſtance be 4 5? north, and. che declination * 
both, what latitude are you in? | 

4. Sixty degrees ſouth. | | A 

L. Suppoſe your zenith diſtance i is 459 northy and the declinaion 155 
north, what latitude are you in? i 

A. Thirty degrees Ga en ON» 

9, What do- you mean by the word am keude? ies SEL 

Z. The true amplitude is, the number of degrees that the fun, mooh 
or ſtars; riſe and ſet, to the northward: or ſouthward of the true eaft or 
weſt, The magnetic amplitude is the number of degrees they viſe or ſet to 
the adithwan or ſouthward of the eaſt or weſt point of the compaſs: * 

2, How do you find the true amplitude? ** 

A. As the co-ſine of the latitude: is to the radius :: Þ is the gde uf 
the ſun or ſtar's declination: to the fine of the true aun litude. Or if the 
ſecant of the latitude be added to the fine of the ſun or ſtar's declination, the 
ſun (rejecting 10 in the index) will be the log. fine of the true am itude. 

2, But ſuppoſing the evening or morning proves cloudy, and yo not 
fe the ſun or a ſtar, how will you find the v variation of the _— 3 

4, By an azimuth, | * 

What do you mean by an azimutk 

A. The true azimuth. is the diſtance of the ſan or far from the true 
north or ſouth at every degree and minute of altitude. 

The magnetic azimuth is their diſtance, at each degree arid minute of 
of atirude, from the north or ſouth point of the-coinpaſd; nn f 

9 How do you find the true azimuth? al e a 

4. By adding the complement of the latitude, the completion of the 
alitude, and the ſun or ſtar's polar diſtance into one ſum; from half this 
lum Iſubtract the polar diſtance, noting the half ſum and the remain- 
der: Then, to the arithmetical complement of the co- ſine of the latitude, I 
add the arithmetical complement of the co-fine of the altitude; the log. 


— 


lines of the half ſum and the remainder; half the ſum theſe four logar ithms 


vill vive the co-fine: of half the true azimuth; which being doubled 4 is the 
true azimuth, reckoned from the _ in nn latitude, und from the 
ſouth in ſourh latitude, © | 7 
Or it may be found thus: | 
To the log, co-ſecants of the co. latitude aud a add che oy: fines 
of the half ſum and the remainder; half the ſum of theſe four loga- 
rithms (rejecting 20 in the ne will be the log. o co- ſine of half the tr ue 
wimuch, as bal 1 
9. You have given the true amplitude o or azimuth by calculation, and 
the magnetic amplitude or t azimuth by obſervation; how do you find the 
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ference of longitude : to the tangent of the courſe. And, 


and cable, kedge anchor, hawſer and tow-line, with ſome ſpate ropes for 
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A. By placing both the amplitudes or azimuth before me, then, if th 
true amplitude or azimuth: be to the right hand of the magnetic, or ob⸗ 


ſerved, the variation 18 eaſt, but if it be to the left hand, it 18 weſt, . 
2. You have the latitude and longitude the ſhip 1s in, conſequently ber 
place, how do you ſhape her courſe, or in other words, find hep court 


and diſtance to any other place, whoſe latitude and longitude is known ? 


A. It may be found briefly by the tables of difference of latitude 2 
departure, 4 by logarithms I will ſay, 204% 17 I 3 8 
As the meridional difference of latitude ; is to radius: : foils t 


As the co-ſine of the courle : is to the proper difference of latitude : 


ſo is radius to the diſtance. | | 8 
2. You have the difference of latitude and departure made good in the 
24 hours, how do you find the courſe and diſtance, and the ſhip's place 
by logarithms ? N 703, I 5 ers 
A. As the difference of latitude: is to radius: : ſo is the departure 
the tangent of the courſe, And, | Tok, ee eee 
As the co-ſine of the courſe : is to the difference of latitude; hö 
radius: to the diſtance made good in the 24 hours. | * 5 
— Having the latitude and longitude left, and the difference of latitude 
I find the latitude in, and the meridional difference of latitude ; T then fay, 
As the co-ſine of the courſe : is to the meridional difference of latiuce 


_ 2: ſo is the fine of the courſe : to the difference of longitude.” Or, as the 


proper difference of latitude : is to the departure : + ſo is the meridional 
difference of latitude : to the difference of longitude. Having the longi 
tude left, and the difference, the longitude in is found by addition or 
ſubtraRion, as the caſe requires. be dS! i 
2. You have now the ſhip's place by calculation, how do you' find i 
on a Mercator's Chart? N rt chr, NY 


i 


. By as bo © a ruler acroſs the Chart on the ſhip's latitude; and taking 


her longitude in my compaſſes, and ſetting one point on the meridian, by 
the ſide of the ruler, I turn the other eaſt or weſt, according as the 
longitude is, (by the fide of the ruler) and it will point out the ſhip'splace 
2. You have now the ſhip's place, how do you find her bearing ad 
diſtance to any other known place ? ek . 
A. By laying a ruler over the point where the ſhip is, and the given 
place, and with the compaſſes I take the neareſt diſtance between theruler 
and the center of ſome compaſs on the Chart; and ſlide the compalſs 
along the ruler, (keeping both points perpendicular to it) the färthet 
point from the ruler will ſhew the courſe, or bearing between the ſlip 
and place. Again, eee een 
I take the diſtance between the ſhip and place in the comäſſes, and 
then lay one point on the meridian as much below the ſhip's place, as the 
other is above the given place; that diſtance, reckoned in ei: leagues 
or miles on the meridian, according as it is divided, will be the diſtance, 
S You are ordered to a ſhip, ſhe is lying in dock; prepare to tale 
her out of dock. | ing 
A, I would take on board what kentledge was neceſſary, ſtre am anchor 


udn to keep her fair for the dock gates; buoy and buoy-ropes, for 
ream and kedge. | N n ene; 

When your ſup is out of dock, what is firſt to to be done? 
BE 3 | | 4. I would 


Circimference 
tn Inches 
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J. I would take on board the remainder of the kentledge and level the 
hold; by laying the kentledge from the fore part of the fore-hatchway to 
the after-part of the after-hatchway. h EA | 

9, If you are taking in bales, how would you dunnage, and which 
part of the ſhip moſt? oo © | 

A. I would dunnage fix inches and moſtly about the well, main hatch- 
way, the wake of the chains and floor timbers. : 5 B 

9g. Suppoſe you have one and a half foot water in your hold, and your 
ſhip heels four ſtreaks ; what dunnage ought you to have to preſerve the 
pun". 1 = 1 | 

: Three feet. | 

9, How would you moor your ſhip at Graveſend ? 

A. I would come to with:my ſmall bower, veer the ſervice into the 
hawſe, and then hang my beſt Frome anchor to the long boat, and with 
the tide drop her a- ſtern: when the cable is taught, ler go the anchor, 
firſt letting go the ſhank-rope, to keep the cable more taught. | 

L. How would you hang the anchor to the long- boat? | 

A. Take the buoy-rope over the roller (which is in the middle of the 
ſem of the long-boat), bring the bight round the main thwart, cockbill 
the anchor, hook the cat to the anchor, and lower away, until the flukes 
of the anchor are clear of the boat's bottom, then make faſt the 28 
have a ſhank-rope through the ring, (which is at the boat's ſtern-poſt), 
paſs it round the ſhank of the anchor, make it faſt to the after thwart, 
lower away and unhook the cat, then veer away the cable; be careful 
to heave the buoy over-board before you let go the anchor. 

L. How do you moor in the Downs? | ES 

A. With my beſt bower to the 8. W. I would veer away with the laſt. 
quarter flood, and moor with the ſmall bower to the N. E. | 

2. Where is the beſt anchoring in the Downs? 23 „„ 

4, Upper Deal church and caſtle in one, in eight or nine fathoms 
water, 5 „ 

2, What are the marks for anchoring in the Downs ? 

- 2 Foreland 8. S. W. Deal caſtle bearing Weſt, and, Sandown 
caltle N. W. | 

2, How would you unmoor in the Downs with the wind at north. 

A. I would ſplice my ſtream cable to my ſmall bower, and veer away 
at half ebb, that I might have time to ftow my beſt bower, and ſhorten 
in my ſmall bower- cable, before the ſhip tends to windward. - 

9, Proceed to unmoor ſhip as it is done in the navy. | 

A. I would ſend for the maſter to ſee the hawſe is clear, turn all hands 
up to unmoor ſhip, lay the capſtan-bars for ſhiping, call the mate to ſee 
the meſſenger paſſed for the beſt bower, rig the davit out, becauſe. 8 | 

; 8 0 1 13 


Note. All cables ought to be 120 fathoms in length, and are in proportion to 
each other, as the cubes of their diameters. The number of threads of which a 
cable is compoſed being always proportioned to the length and thickneſs, and the 
weight and value of it is determined by this number. The number of threads and 
weight of cables of different circumferences may be ſeen in the following table: 
|. 


? £92 „3930/5 -1572z, [2  -15]& -1095|2 4372 
vs | lojm 485 5 1940 - 8g | 16|s | 1244|3 | 4970 
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will take it up the firſt quarter flood, get the,cat-and. fiſh 10 aſk: ir 


the beſt bower, ſtretch along the fiſh tackle; W maſters don in 
the tier, and ſtand by to veer away the ſmall bower- cable 3 ſhip the 
capſtan-bars, pin and ſwift them; clap on the ſtoppers before the bitu, 


and bring to the meſſenger, At the ſame time unbit the beſt homer, tone 


aft the flack of the cable; heave taught, take off the ſtoppers, hold on 


the meſſenger, and heave away; , veer away the ſma}l bower-cable; 
\ clap on the nippers : Thick and dry for weighing, heave-chearly ; the 
anchor's away, keep faſt the ſmall bower cable; quarter-maſtes take 
hold of the helm; look out for the anchor; the anchor is in fight # heart 
and paul the capſtan; hook the cat; haul taught, and take à tum; 
ſurge the meſſenger round the capſtan; take off the mpperys';z out cable; 
cable enough; haul cat; belay the catfall; paſs the ſtoppers; hook 
the fiſh; try fiſh by hand; haul away the liſh; belay the fich mekle- 
fall; paſs the ſhank painter; . bowle to the ſtock-tackle ; belay the ſhank 
painter; make faſt the ſtopper and ſtock laſhing ; come up cat and fiſh; 
unhook both; haul the buoy in; then fluft the meſſenger for che fmall 
bower and bring to, clap. an the ſtoppers before the bits and unbit tbe 
cable; rowſe aft the ſlack of the cable; man the capſtan; hold on the 
meſſenger ; forecaſtle- men; rig out the davit for the ſmall bower; whe 
the anchor is a-peak, ſend the top men to looſe the ſails ; man the yards; 
ſtretch along the top ſail ſheets ; let go the top ſail; reef tackles, bun- 
lines and clue- lines; foot the fails out of the top; haul home the top-fail 
' ſheets ; ſtretch along the top-ſail halyards and man them; quarter-maſter 
and boatſwain's mates attend to the braces ; hoiſt away the topsfails; 
belay the halyards ; trim the ſails ; heave up the anchor 1 5 it as befor, 
and haul the bouy in. EM WT. WM 
L. How would you unmoor with the wind S. E. or S.. 
A. Veer on the beſt bower-cable, and: take the ſinall bower anchor up 
firſt; and proceed as before, then to heave. in to the ſhort ſervice on the 
beſt bower, &c. If the anchor has great hold and afraid of ſlranding the 
meſſenger, clear away the main capſtan and laſh a block or.' purchaſe 
blocks, on the cable, and one to the mam-maſt ; or one to the two port 
abreaſt of the main-maſt; reeve a hawſer through them, and hen ve 0 both 
capſtans together. STE | 4 HOLE Af 
J. Suppoſe you are cloſe upon a wind, in moderate weather, with all 
your fails ſet, how will you tack the ſhip? „ 
ſtretch along the Mather 


A. I would hand down the lee-bow-lines, 
braces, the weather ſheets and lee-tacks ; then put the heim a lee, let 
go the fore-ſheet, lee fore-top-fail, brace and fore-top-bow-line, jpabygandftay- 
fail- ſheets: and haul them taught. When the fore- top- fail rouches, brace 
to and help her; when aback brace up and help her; when the wind 
is out of the after-ſails, raiſe tacks and ſheets ; ſhift the ſtay - ſail· tacks, and 
haul over the ſtay-ſail-ſheets ; cant ſprit- ſail- yard, when the wind is m. 
ther 4 a point on the bow if ſure of coming about, haul the mais- fal. 
N. B. One watch of the top-men on the quarter- deck and fore: caſtle to ſet 
up the weather-breaſt-back-ſtays : If ſhe has ſtern-way, ſhift the helm 
and ſquare the ſprit-ſail-yard ; haul on board the main tack and aft the 
main ſheet. Brace up the main yard when the after-ſails are full; haul 
off all; and haul on board the fore-tack; keep in the weather-braces 
forward, and let her come to, then brace up; haul aft the fore ſheet, 
Jb and ſtay-ſail-ſhcers ; fer the back fays when head to the wind up, 5 
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for hayl the bow-lines ; then haul taught the weather-braces, lee-tacks 
vm ind weather-flieets; have the braces let go at once; when the word is 
the 'ven to haul main-fül, (all the hands on the braces ſhould keep hauling 
Mts, unght in for the run), the yards will ſwing of themſelves. ö 
owle 9, How would you tack a ſhip under her three top-ſails ? Es 
don A, I would put the helm a lee, eaſe off the fore-top-ſait brace, 
ble; keep faſt the fore - top bow-line; when the fore top-ſail touches, brace 
the to and help her; when the wind is a head, hanl the main top-fail and 
take ſuift.the helm; then brace up the main - yard, and haul the main-top bow- 
care line; when the after - ſails are full, let go and haul; keep in the weather- 
an ; braces forward, and when ſhe comes to brace ſharp up, haul the main 
ble; and fore-top bow-lines, and haul taught the weather-braces. | 
hook 9, How do you veer, or, wear a ſhip with all her ſails ſet ? | | 
le. 4, Iwould haul the mizen up, and the mizen- ſtay- ſail down, or trail it 
hank up, hard a weather the helm, ſhiver the mizen-top-fail, let go the main and 
lh; main-top bow-lines, eaſe off the main-ſheet, the lee-main-brace, and round 
mall in the weather-brace, When the wind is abaft the beam, raiſe ths main-. 
the tack; when the wind is aft, ſquare the head-yards, and get the other 
the tacks on board ; haul aft the ſheets, ſhift the rd and ftay-ſail ſheets over 
then BN t:: ſtays, and as ſhe comes to, haul the mizen out; hoiſt the mizen ſtay- 
ch; fail, and haul aft the ſheet ; brace the head-yards up, haul the bow - lines, 
unt. and trim all ſharp. It a freſh wind, and ſhould be proper to ſhiorten ſail, 
Mal in top-gallant-ſails, down jib and ftay-fails, take one or two reefs in 
= the top-ſails, | 25 WE | | 
Als; 


2. It blows hard, would have you proceed to cloſe reef the top-ſails ? 

d. I would let run the e and haul the yards cloſe down by 
: the clue-lines and down-haul tackles ; if the wind 1s large, man the clue- 
_ ines and bunt-lines, let go the ſheets, and clue them eloſe up; haul in 
ru Hl the weather-brace, and ſpill the fail as much as poſſible; then haul out 
the i the reef tackles, ſend men up and haul out the weather earing firſt, then 
the i le lee one, and reef away, hauling the other reefs up before the yard: 
dale he hip is upon a wind when the top-ſail-yard is down, let go the 
ports e bour-line. It is moſtly the way to man the clue- lines and he bunt- lines, 
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both to eaſe off the lee-ſheet and clue it up; then man the weather-brace, let 


— go the le- brace, eaſe off the weather - heet and clue it up, hauling in the 
k all veather-brace and bunt-lines at the ſame time; when the ſail is ſpilled, 
; haul out the reef-tackles, and reef as before. But to keep the ſail from ſplit- 
be. ung or ſhaking (eſpecially if it be wet) it is the beſt way to man the clue · 
bet BH lines, bunt-lines and weather-brace, let go the lee-brace, eaſe off the ea - 
-der ſheet, hauling up the clue-line, an in with the wcather-brace at the 
race BH line time; when in enough, eaſe off the lee-ſheet, clue up, &c. N. B. To 
wind et a top-ſail on a wind when it blows ſtrong, always haul the lee ſheet home 
and WY ff, then the weather one, &c. &c. as before. 
$ [4 2. It blows harder, you muſt take in your top-ſails ? 1 
fail. A. I would take in the fore and mizen to Pits firſt, becauſe it will 
o ſet eaſe the ſhip forward, (for when it blows hard we generally have a head 
jel BW ta, and ſhe keeps to the better) let go the fore-top bow-line, lower away 
the BW the halyards, man the clue-lines and bunt-lines, clue cloſe up, and haul 
haul WW ont the reef-tackles, haul in the weather-brace, ſteady the lee-bxace, haul 
act? Wh Uught the top- ſail halyards; ſend the people up to hand the fail, and when 
el , before they go on the yard, I'll clap the rolling tackle on to ſteady the 
= (all the top-ſails ſhould be taken in the ſame ans & after that, if ſqually, 
havi BH til: in the main-rop-ſail, and then the ſhip is under her courfes. | 
| | | BE, 2, How 


- 


14 


„ EXAMINATION Of a0 


A. I would haul the mizen and main-ſail up, and down with the en- 
ſtay-ſail, ſquare the after-yards, hard a weather the helm, man the weather 
| fore-brace, and caſe off the lee-brace and fore bow-line ; eaſe oif the fore- 
tack, and ſtand by te haul on board the other; keep her large i won, 
until I get the tack on board and belay it; then.luff up to the wand, haul 
aft the fore · ſneet and brace up the fore-yard, ſet the after-ſails, aboard main 
/ rack, aft the main-ſheet, brace all up, and haul the bow-hnes;-when my 
ſails are trimmed, ſhiſt the rolling tackles on the top-ſail- yards. 
2. Suppoſe you are lying to in a hard gale of wind, under a reef main« 
il, you want the ſhip's head on the other tack ; how will you veer in a 
great ſea ? SE Ih oc 
A. Iwill watch her falling off, and put the helm a-weather, when ſhs 
does, eaſe off the main- ſheet; if that will not do, I'll man the fore freud 
and get tarpaulins and hammocks or ſpare canvas up, and ſpread it Achat 
will not do, I will haul aft the main-ſheet, and put the helm a lee, n fend 
hands out to the ſprit-ſail yard with hammocks and gaſkets to ſtop the ſprit. 
fail, (called balancing) within the lee clue · line; block and looſe the lee 
yard-arm, then haul aft the ſheet, clap the helm hard a-weather, calc of 
the main-ſheet, round in the weather-brace, gather aft the other ſheet; bau 
the main tack on board; when ſhe is before the wind, ſquare the pit. fal 
yard, clue the ſail up and furl it; eaſe the helm down a-lee, brate the 
yards up, haul the main-ſheet aft, bowſe the bow-line up, lach the bein 
three parts a-lee and ſhe will lay to as before. . 
©, Suppoſe ſhe will not veer after all you have done? 
A. I will looſe the gooſe wings of the the fore-ſail ; if that will not do, 
ſet the fore-ſail and veer her as under her courſes, or haul the main: up; 
if by hauling the main-ſail up and furling it ſhe does not veer, lowerdown 
the mizen-yard ; if that will not do, lower down the croſs-jack-yatd and 
mizen-top-maſt ; if that will not do, cut away the mizen-maſt, 
2. How do you caſt a ſhip, when intending to get under way; 
AI I am to caſt her to ſtarboard, -I woul d bs as larboard braces 
forward, and let my after-yards lay ſquare; IT may hoiſt the fore top-malt 
ſtay-ſail, and keep the ſheer to windward to help her; if I am to gall her 
to port, I would haul in the contrary braces, when caſt, fill the hend, fall 
and brace up as circumſtances require, N. B. If a ſhip is wind rode, 1 
ſoon as the anchor is right up and down, put the helm the way.yau Heu 
have her caſt, ſetting in the ſame braces abaft, and the contrary fo; 
but if ſhe is tide rode, the helm muſt be put the contrary way to which you 
would have her caſt, and ſet in the braces forward ; which ever way the 
helm is, the braces abaft muſt be the contrary. 9 
©, It blows hard, and you ſplit your to 5 P- mk; 
A. I would let go the bow-line, haul in the weather-brace, and lower 
away the halyards, clue up the lee-ſheer, haul up the bunt- lines, art the 
weather-ſheet, belay the clue-lines and bunt-lines, unbend the fail, bend | 
another; then either furl or ſet it, as circumſtances require. 
©, You are lying to in a hard gale of wind, and ſplit your main au 
A. I will haul it up carefully, unbend the ſail, and bend another, get 
on board the main tack, and haul aft the ſheet; when the fail is ſet, get! 
tackle on the weather leach to ſecure the tack, and a preventer ſheet; but 
in ſmall ſhips they get the lee tack aft for a preventer ſheet. Y 6 
A. Suppoſe yon are on a wind, and let the ſhip come up in the wind, 


8 
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and are all aback, what will you do? 4. Ii 
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mizen up, let go the main and main · top bow lines, the lee inain aud main» 
top-lail braces, and lay all ſquare abaft, put the helm to leeward, ff ſhe! 


has ſteknzway, when the wind is abaft the beam ſhift the helm and ae 5 1 
ſhe gets head-way, haul in à little of the after bracess haul the mizen out, a 


5 x l * 4 a + 1 
race up ſharp abaft, and haul the bo- lines; and then I am on the ſame: 
tack as befor. fl, n e I 198 

9, Suppoſe. you are on à wind, cloſe upon the land, and ſtanding on 
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blows hard, and a head ſwell, that ſhe will not ſtay; and ſhow 
J. I would club haul her; this is done by putting the helm ale and 
letting go the lee anchor; and bringing her up head to wind; then cut the 
cable and haul about the after-ſails; and when they are full; brace about 
the head-ſails, haul- on board the fore-tack, and brace up the other way. 
2. If by accident your ſhip is brought by the lee, hat would you do? 
4, When a ſhip is 2 yt the lee, it is commonly occaſioned by a 
large ſea, and by the neglect o the helm's- man. When the wind is 'two- 
or three points on the quarter, the ſhip taking a lurch, brings the wind 
on the other fide, and lays: the ſails all dead to the maſt; as the yards ars 
braced up; ſhe then having little way, and the helm being of little ſervice, 
I would therefore brace: about the head ſails the other way, and keep ths 
main-top-ſail ſhivering ;-when ſhe gathers way, and brings the wind aft 
again, raiſe the fore tack and ſquare the head - ſails; trim e ſails as they 


were before, and bring her to her courſe again. N. F. It is dangerous 


to bring a ſhip by the lee in a gale of wind, for ſhe lying entirelyagainſt 
the ſea, her ſails can be of little ſervice till they are braced about. 
2, Coming into ſoundin N from a long voyage, I would have you pre- 
pare for going into port and anchoring, oo no, A a nnd 
4, I'll order the cables to be bent; thus, get their ends up, reeve, hawſe, 
and ring ropes to haul them out, the forecaſtle - men to clinch them, and 
quarter-maſters to clap the bends on, reeve the runners and tackles, 
unſtow the anchors, bend the buoys and buoy-ropes, ſingle the ſtoppers 
and ſhank-painters, bit the bower-cables with, a long — have the 
dog · ſtoppers to paſs, ſee the tiers clear, have hand- leads and lines in the 
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chains, ſend down the top- ropes, reeve the top-tackle-falls, unſſing the 5 


lower yards, when the cables are bent, &c, clap the hawſe bucklers on. 
L. You are off the Eddyſtone, the wind at S. W. in a hard gale, under 
a reef fore - ſail, and you muſt anchor in Plymouth ſound, ho will you 
kunt up for the ſafety of the ſhip; and with what anchor??? 
To give myſelt time for anchoring, I will haul my fore-dail up, Het 
the ſheet anchor over the fide, and bit the cable to the after-bits.with.a 
range, get down top-gallant maſts and ſprit-fail yard, in fore and aft, uafid 
the top-maſts, and ſtretch along the jeers, clap the wing ſtopper on the 
ſecond cable of the beſt bower; being all clear, I'll ſet my fore-ſail and 
ſteer in for the Sound, and when I am near the-place I intend .to anchor 
in, I'll man the fore clue garnets, and ſtand by to lower the yards and 
top-maſt, being ready, lower away, haul the fore · ſail cloſe up and furl 
it a Portland, clap rolling tackles on the lower yards, and heel ropes on 
the top-maſts ; having the marks on to anchor, ſtream. the beſt bower 
buoy, and ſee that it goes clear of the ſhip, and when I intend to bring 
up, put the helm down, and haul the mizen out, then let go the anchor 
ad reer away at leaſt one and a _ cable before I check her; ſhould Pg 
. | P. 


you ,veer. «- 
you would be on ſhore, Nom would you get upon the other tackx 7; 
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ſhip drive with two cables out, on the beſt bower, ſtream the fmall homer 
buoy and let go the anchor, which will allow me to veer a cable on the 
ſmall bower, this will bring her up if it blows ever ſo hard, and I hays 
ſtill che ſneet - anchor to ſtand by; when I have brought up, and double. 
bitted and ſtopped the cables, I'll get the top - ſail yards fore andd aſt in the 
tops, and make the ſhip as ſnug as 3 ; as ſoon as the gals is over. 
get the anchors up and moor property, The beſt method is to unbend the 
. tmall bower buoy rope from the anchor, it being liable to get foubof the 
beſt bower cable, by the buoy going over and over again of the faid 
cable, which has been often the caſe, e 
N. B. In coming from the weſt ward with 4 hard gale of wind; and 
bound into the Downs, take the ſame method. e 
© 2, Suppoſe you are on a lee ſhore, and had neither room to yeer or 
ſtay, nor any anchoring ground, how would you put the ſhip's head 
round the other way? | STE 
A. I would put my helm hard a-lee, when ſhe comes head to wind 
raiſe the fore and main tacks directly, make a run with my weather braces 
and lay all aback at once, then haul forward my lee-tacks and bowlines 
as far as I can, that the ſhip may fall round on her heel, and when the 
main-ſail begins to ſhiver, I would haul it up, fill my head falls, and 
ſhift the helm hard a-weather; when the wind comes on the other 
haul on board the main-tack, and bring her cloſe to the wind 
2. Suppoſe you were on a lee ſhore, and could clear the danger on the 
other tack, although not room to veer and a fea on ſhe will not ſtay, and 
you had good anchoring ground, what would you do? - 
A. When I ſaw the 1 


nger I would take a good hawſer, and lead it out 
of one of the quarter ports, and bend it to the anchor to leeward; the 
other part I would bring to the capſtan, ſhip the bars, and when I clay 
the helm a-lee, and as ſoon as the wind is out of the main-fail, haul it up, 


let go the anchor, and heave on the ſpring to caſt her, becauſe the cable 


ſhould not check her. When ſhe comes head to wind, brace about the 
main-yard, haul on board the tack, and cut away the cable and ſpring; 
when the main-ſail fills, ſet the fore-ſail, haul on board the tack; and 
trim her to the wind. . | N 
A. Suppoſe it blows hard, you cannot carry your courſes, night coming 
on, and it is likely to blow harder, what will you do? 4 80 
A. 1 would haul the fore- ſail up and furl it, balance the mizen, haul 
it out to keep her to, then haul up the weather main-clue-garnet/and bunt. 
line, then the lee clue-garnet-bunt-lines and leach-lines, ſquare the yards, 
and get ſtrops round the maſt above the booms to hook the yard tagklesto 
for rolling tackles, then reef the ſail, when reefed, haul on board the 
tack, get aft the ſheet, handſomely, tend the braces, bowſe pp the boy 
line and haul up the mizen. CEE | i: i Wh 
9. You are juſt abreaſt of Portland, the wind has taken you aback; 
ou have all ſails ſet, and you have no time to take them in, for you will 
be on ſhore or in the race preſently, how will you proceed? _ © 
A. If ſhe has head-way, I will put the helm a-port, let go the fore- 
ſheet and larboard braces ; as foon as the after-ſails ſhiver, haul down al 
the ſtudding-fails ; if it blows freſh, take in top-gallant-fails, "brace up 
the after- yards; when full, brace up forward and haul on board the fore- 
tack, trim all ſharp, haul taut the weather-braces and haul the bon lines, 
the borw-lines firſt, then the weather- races. | "ER 
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, Suppoſe you are turning over the Flats with your top: ſails and fore- 
1 to put about, but ſhe will not ſtay, there is a ſand 
a- head within a cable's length of you, what will you dos? 

A. I will heave all aback, and when ſhe has — ſhift the helm; 
when ſhe has paid well off, brace about the head - ſails and ſhiver the after- 


| fails; then ſhe will veer round and ſtand off, 


2. You are in a gale of wind, and ſplit your fore courſe, what will 
ou d ?ð ; 8 OH gez CET gd ab 
a A. I'll man the weather fore elue- garnet, bunt - lines and leach-lines, 
eaſe off the fore · tack, and when clued up, man the lee- clue · garnet and haul 
it cloſe up; then let go the lee - brace, haul taut the lifts and braces, ſend 
hands to unbend the ſail; when another, is bent, and I want to ſet it, 
] will haul on board the fore-tack, and haul aft the fore-ſheet, brace the 
yard up and haul the bow-line. | | | 

9. It blows hard, and you want to reef your courſes, how would you 
proceed ? e a . . N 
1 I will clear away the top- ſail ſheets and lifts, man the down haul 
tackles, lower away the jeers, let go the bow-lines, and clue the fails up 
round the weather-braces, haul taut the liſts, braces, and rolling tackles ; 
then ſend hands up to reef the ſails ; when I want to ſet them, I will pro- 
ceed with the ſails as before. 5 | Fs A 

9, Suppoſe it blows hard at 8. W. and you are drove from your an- 
chors in the Downs, what would you do ? | ; | 

4. I would ſteer for the gull ſtream, which I ſhall know by having the 
upper Light on the South Foreland to bear 8. W. by S. then ſteer away 
between the N. E. and N. E. by N. which will carry me between the 
Brake and the Goodwin Sands, keeping to the Goodwin in nine or ten fa- 
thom, and to the Brake in ſeven or fix. NS 5 42 

9, You are ſtanding on a wind with all your ſails ſet; your enemy is 
in ſight, ſtanding towards you, how do you clear your ſhip for action? 

A. Iwill turn all hands up to clear ſhip, up all hammocks, the quarter- 


maſters to ſtow them in the netting, and on the gang-way; get the top-mens 


hammocks up in the top 3 down all cheſts' in the hold; quarter-maſters 
ſtow them; take in all the ſmall fails ; fling the lower yards with top- 
chains, get the puddings and dolphins up; then fling the top-ſail yards 
half. maſt or cloſe up; Tos the top-ſail ſheets, ſtoppers on the jeers, or elſe 
rack them ; gunners get the match-tubs between every two guns, matches, 
powder-horns, crows, and handfpikes ſufficient for every gun; all hands 
to quarters, keep.fhilence and mind the word of command, fire not a gun 
until the word of command is given ; mind you do not fire a ſhot. in vain. 
Now I have all the three maſts in one, fire | | | 

2, Suppoſe you are in chaſe of an enemy's ſhip of war, upon a wind, 
with all your ſails ſet; ſhe is right ahead, on which fide will you engage her ? 

A, I will engage her to lee ward, by reaſon ſhe cannot put away before 
thewind, and if there is any thing of a ſea, ſhe may not be able to fight her 
lower tier of guns, If light breezes and hot weather, it would be better to 
engage to windward, to let them receive the ſmoak and heat of the fire, 

2. You are chaſing from the wind, and carry away your main-top-maſt 
how will you proceed? 1 

A. I would haul up the main-fail and ſend hands up into the top with a 
rope or hawſer, to clap on that part of the maſt that hangs down, then cut 
the lanyards of the main top-maſt ſhrouds, and lower away, caſt off the 
havſer, reeve it to ſend the ſtump * clear away the rigging, unſling 

2 2 


- - "EXAMINATION OF A 


_ x 4 
0 58 


the main yard, get the foretackle on it and bowſe forward the ad, yher 
lower the ſtump upon deck, and get the ſpare top-maſt ready for-the ewf. 
trees; clap the hawſer on and ie re up high enough for the rippine; 
©. Yau are lying to in a hard gale of wind under your m n" courſe 
you carry away your main-maſt, how will you proceed to clear the eck 
A. Iwill clap my helm a-weather, brace my fore and fore top fail yard 
full, then call all hands to get pole-axes, &c. to clear away the kigging. 
2. Why will you put the ſhip before the wind ? e 


. 


A. Becauſe the maſt will go a- ſtern clear of the rudder, and prevent it 


__ 


ii : 4 
f _ damaging the ſhip | PR: is 4 
| A2. You are going large and ſee a ſhip in the wind's eye, how will you it is 
proceed to chaſe her? ' „ . top 
A. Iwill turn all hands up, get my tacks on board, brace up my yard rop 
and haul aft the ſheets; haul the bow-lines, ſer. the j1b and ſtay- fails, lee 4 
her full, and by making ſhort boards and turn directly to windward, which F, 
will prevent her putting away large, | „„ and 
©. Suppoſe you were to carry away your bowſprit, what would you do the 

A. I would immediately veer ſhip, and keep her before the wind; and maſ 
then, for the ſecurity of the fore-maſt, I would carry forward the fore-run. ther 
ners and tackles, and bouſe them well taut, till I can get a hawſer or fuf. war 
ficient rope, and clinch it round the maſt-head, and ſecure it to the bits of eno1 
the forecaſtle or the cat- heads; then take the beſt ſpar I have, and male: ſee 
jury bowſprit of it. | | | | "RE ON mai 
2. Having a fair wind, how will you ſet your fore-top-maſt ſtudding. to te 
ſail, on the larboard ſide? „ 2 3% 9 
A. Firſt haul taut the truſs tackles, and bowſe the fore yard cloſeto; they 4 
haul taut the larboard fore lift, and ſtarboard fore-top-ſail clue-line, on bon tar t 
his majeſty's ſhips the top burtons are on the top-ſail yards to keep them ſqum the! 
when ſtudding fails are ſet, (the top- ſails, lifts and clue- lines not thought ſprir 
of) the fore - top men down on the foreyard, and rig out the Iarboard ſtud. 7 
ding-ſail boom, firſt ſending down the ſtudding. ſail tack and outer balyard; bolt 
up to the fore- top- ſail larboard yarꝗ- arm; and reef the halyards, ſend then futtc 
don and bend them; the tack being bent and all ready, man the halyari; jeer- 
and hoiſt away, haul out the tack, 8c. If the wind is on the beam or quar. to th 
tering, ſet it abaft the top-ſail; if right aft before the top-ſail, (which laſh 
done by a man ſtanding on the fore yard-arm, with the leach of the 2 
ſtudding-ſail in his hands). | Om” A 
9. Suppoſe you are in an engagement, and your main-top-maſt ſtay i girt- 
ſhot away, how will you ſecure your maſt? = FS IM part 
A. I will ſend my ſhifting back-ſtay forward by the main-top-maſ ftiy- of th 
fail halyards, and reef it through a block abaft the fore-maſt head, bouſe l agu) 
taut, and that will ſecure the maſt. | e head 
Vour ſhip comes to againſt her helm, what will you do bolt 

A. I will haul my mizen up, and ſhiver the after-ſails to re 
2. She comes to yet, if ſhe ſtays ſhe will be on board ſome other ſp! maſt. 
A. I'Il let go ths lee-fore and fore- top- ſail braces, raiſe the fore tack and on tl 

let go the bow-lines, haul in the weather-braces and box her off. 1 
©. how do you ſplice your cables? 8 A. 

A. I will put the whole ſtrands of the beſt or ſmall bower cables e parce 
each way, and point each ſtrand with a tail of three fathoms each; the prop 
ſeize them with quarter and end ſeizing, to make them lie ſnug, which 1 dead 
the readieſt way for clearing the hawſe. They being ſoon ſpliced and in bollo 


ſpliced when pointed. . 2 Ho 
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5 How would you mark the lead-line? | 


Black leather at 2 and E fathoms, white at 5, red at 7, black at : 
white at 13, (ſome ſeamen uſe black at 10 and 13) white at 1 5 as at 5, rec 
at 17 as at 7, two knots at 20 fathoms, and ſo on, an additional knot at 
every 10 fathoms, with a fingle knot between each 10 fathoms to mark the 
line at every 5 fathoms, . | | | | 

9, You are ſent down in the dark for a top-fail, how do y ju know a 
main-ſail from a fore-ſail, or a main-top- ſail from a fore: top- ſail? 

A. If it has three bow · line cringles it is a main-ſail, if it has but two, it 
is a fore-ſail ; if it is marled abaft the foot · rope, it is a main- ſail, if before, 
it is a fore-ſail: If a main-top- ſail, it has four bow- line eringles, if a fore» 
top-ſail but three; all top-ſails are marled to the rope, becauſe the foot - 
rope is ſerved. 8 SY „„ | 

9. The ſheers are alongfide, how do you get them in? | 

A, Par-buckle them in with their heads aft on the POOP; and get the fore 
and main-runners on them for guys; laſh on two fourfold blocks, reeve 
the maſting-falls, get girt-lines on the head of the ſheers to ſteady the 
maſt-head, put heel laſhings on the ſheers, with good oak planks under 
them, to tranſport them forward on; laſh one of the fourfold blocks for- 
ward to the ſtem, and bring the fall to the capſtan; heave the ſheers high 
enough: when done, I'll take forward two runners and tackles to aſliſt the 
ſicers, take the mizen-maſt firſt in, then raiſe the ſheers erect, take in the 
main-maſt, bowſe the heels of the ſheers forward, and keep them uprighr 
to take in the fore-maſt, . . 

2, How do you rigg a lower maſt? | SLE 

A, I will laſh on the girt-line-blocks, put on the bolſters, parcel and 
tar them, put over the runner and tackle-pendants, then the foremoſt of 
the ſtarboard-ſhrouds, then the larboard, and ſo on; then the ſtay and 
ſpring-ſtay, ſeize in the dead eyes for the ſhrouds, and the harts for the 

, reeve the lanyards, ſet up the rigging, get the top over head, and 
bolt it, rattle down the ſhrouds, and ſeize on the cat-harpin-legs, hook the 
futtock ſhrouds, and hitch them, ſeize down the ends, laſh the hanging 
jeer-blocks under the top, with the ſtrops under the ſtays, lead up and laſh 
to the maſt-head, get the cap into the top for the head of the top- maſt, and 
laſh the blocks on for the main- lifts. oh 225 | 

2, How do you get a-top and cap over? | 

A. Make fall a girt · line block, on each fide of the maſt-head, reeve the 
girt- lines and paſs them under the top, and make them faſt to the after- 
part of the top, ſtop them to the bolt-holes in the middle and fore - part 
of the top, then ſway away; when high enough, cut the upper ſtops having 
aguy on the after- part of the top-brim, and the top will fall over the maſt- 
head, then lower away, and put it in its birth, haul upon the guy and 
bolt it, lay the cap ſteady over the truſſel- trees for the top-maſt-head, 
to receive it; when the top- maſt- head is through it, laſh the cap to the top- 
maſt- head, ſway away the top-maſt till high enough, then place the cap 


on the maſt-head, and drive it down. 
D. How do you rig a main-top-maſt ? | | 
A. I will tar the maſt-heid, get the croſs-trees over, fix the bolſters and 
parcel them, put over burton-pendants, then the ſhrouds, breaſt-back-ſtay, 
proper and ſpring-ſtay, and cap, ſway up the maſt and fid it, ſeize in the 
dead eyes, ay the maſt, ſet up the ſhrouds, rattle them down, laſh the 
to the maſt-hea 1 e, 
Ho do 1 p-gallant-maſt? 
| you Ngg a top-gall: 4, I wil 


: 5 T 8 net a . 
, WR R 3 
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A. I will ſend down the top- rope, ree ve it through the ſheav | te Top 


make it faſt round the hounds of the maſt, and ſtanding part 6 Tope, wil 
leaving enough end to make faſt to the cap, which done, iway away, When 4 
the head is through the cap, make faſt the ſpare end or ſtanding part of the WW 4c 
top-rope to the cap, cut the ſeizing, clap on the grommet, then e oy 
back-ſtays and ſtay, ſway up the maſt, fid it, and ſet the rigging up, a. 
Hoy do you rig a þowſprit?. ? 8 wer 

I will laſh the collar fore-ſtay for the bob-ſtays and bowſprit ſhroud, WI d 

then the collar for the ſpring- ſtays, then the block for the Nis 466 ſtay, fix begi 
the man- rope, gammon the bowſprir, and ſet bob-ſtays and ſhrouds np. 8 
I I How do you rigg a jib-boom ? Oo 45 of tl 
A. I will put over the traveller, horſes, and guys, the top-gallant tax WW Mp 
block,and lach on the blocks for the the top-gallant- bow line, and jibh : doi. ers 
haul- block to the traveller. ä —ů 24 le 
2. How do you rigg a lower - yarodd?ʒ b 8 prop 
A. I will get athwart the gunwale, laſh the jeers, quarter clue garten, WW «© t: 
bunt-lines, leach lines and flab-line-blocks, then put over the yard-arns WW the © 


the horſes brace-pendants, the yard-tackle-pendants, then the top - ail ſheet, 
and lift-blocks, reeve the jeers, braces, lifts, and yard- tackle falls, truk 
parcels, ſway the yard up, and haul all taut. 1 
©. How do you rigg a fore top-ſail yard ? 1 ts 
A. I will reeve a hawſer for a top- rope, through the bollock block, and 
| ſend it down, and having put over the horſes, make the top-xope falt i 
the middle of the yard, ſtopping it to the yard arm, ſway it up above the 
top, put over the 2 and lift blocks, reeve the lifts and braces 
cut the yard - arm- ſeizing, and croſs. the yard, laſh the tye, buni-line and 
clue-line-blocks, reeve the tye and halyards, ſway it up above the cap, 
and parcel it, reeve the clue-lines, bunt- lines and reef-tackles, 
9. How do you rigg a top-gallant-yard?e£& 1 
A I vill ſeize the clue. line - blocks on, put the horſes over the yard. am 
fway it up on the cap, and rigg the yard- arms, by putting on the bac 
pendants and lifts, then croſs the yard and parcel it. + 4 24809 
9. You have loſt your rudder ät ſea, what method will you take 9 
ſteer the ſhip ? 5 GEESE 
A. I will take a large ſpar, or part of a top-maſt, and cut it flat inthe 
form of a ſtern-poſt, bore holes at proper diſtances in that poſh which 1s 
to be the fore-part of the preventer, or additional ſtern- poſt, then tak 
the thickeſt plank I have on board, and make it as near as I can, intothe 
form of a rudder, bore holes at proper diſtances in the fore-part of it, 
in the after-part of the preventer ſtern- poſt to correſpond with each other; 
and rceve rope-grammots through thoſe holes in the rudder and after: pal 
of the ſtern-poſt for the rudder to play upon. ata 
Through the preventer ſtern - poſt reeve guys, and at the fore part i 
them fix tackles, and then put the machine over board; when I get tk 
proper poſition or in a line with the ſhip's ſtern-poſt, laſh the upper par 
of the preventer-poſt to the upper part of the ſhip's ſtern- poſt, then hook 
tackles at or near the main-chains, and bowſe taut on the guys to con 
it to the lower-part of the preventer ſtern-poſt ;—having holes 
through the preventer and proper ſtern poſt, I will run an iron bolt 24 
both, taking care not to touch the rudder, which will prevent the le 
{tern-poſt from riſing up or falling down. | 3 LO 
By the guys on the after-part of the rudder, and tackles fixed to then, 
I may ſteer the ſhip. IT muſt take care to bowſe taut the tackles on the 
preventer ſtern-poſt to keep it cloſe to the proper ſteru- poſt. Lon 


at low 
2 0 


din, 
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ll you do ? We ee 
When  £ I will take a ſpare to il or ſome other fail and ſpread it upon the 
f the deck, cover it all over with oakum, and bind it to the fail with a needle 
oudy and twine in ſeveral places to keep it faſt to rhe fail, then take an hawſer 


and cut it into proper lengths to go under the ſhip's bottom, and come in 


. over the gunnel, put theſe hawſers about four feet diſtance under the fail, 
Huch, ind make them faſt with their. middle to the middle of the ſails, each leach 
„beginning at the head and leaving off at the clues : Then put the ſail over 
up. hoard, keeping the oakum fide to the ſhip's bottom, and haul up the ends 


of the hawſers on the other fide by a hauling-line which I have ſwept the 


bah. ſhip with, numbering. each end fore and aft; then eaſe away on the haw. 
doin. WY er's ends on that fide T have put the ſail over, and keep hauling at the 


ſame time on the hawſer's ends, on the oppoſite fide; when the fail is 
properly down which-is known by marking the hawſer, I will then clap 


arms WW the oakum will be drawn in, and top the leak, The fail may be covered 
theet, with horſe dung or any filth I have on board, which will be drawn in 
| and ſtop the leak. Wy | | TORRENTS. 


9, Suppoſe the wind northerly, and you Fele in a ſhip's hawſe, in the 
Downs, what would you do? | WIS (2 5 


, An A. I would wait until the ſhip tends to windward, and heave up my 
fall u anchor as ſhe is tending * I „ 
ve the 9, How would you work a ſhip out of the Downs with the wind 
races, Wl butherly? 19 5 : "OW | 


J. I would ftand to the Goodwin Sand in 10 or 11 fathoms, it being 
ſeep too; and to the ſhore in 8 fathoms water. „ 2 

9, Is there any danger in going out of the Downs 

A. Yes; between Deal and Walmer Caſtles there are ſhoals near the 
ſhor?, not having more than 16 or 17 feet water on them at Fark tides; 
3 | draw towards the Foreland, I would ſtand in ſhore to 10 or g fathoms, 


vill lead me clear off; Deal Church being open with Walmer Caſtle about 
a ſhip's length, I muſt ſtand out till T bring the lights in one, then I am 
(ear of the South Sand Head; and when the light houſe opens to the 


hich un vet ard of Folk ſtone Church with Hay Clifts, it leads me clear. I muſt 
n tale ¶ uke care not to ſhut in the Hope- land, and the South Sand Head will lie 
nto the of three miles. To fail out of the Downs to the weſtward, and the wind 
it, and t S. W. I will begin to unmoor at a quarter flood, weigh at high water, 
other; nd caſt her in ſhore. But to ſail to the eaſtward with the wind weſterly, 
er. pal 2 begin to unmoor at half ebb, take up my beſt bower, and weigh 
i lo water. | 5 | | | 

part of 2. The wind at N. E. in moderate weather you mean ts turn up the 
get ug den, at what time of the tide would you weigh ? 
er part i 4. At ſlack water, looſe the ſails and up anchor. 1 
N hook 2. What are the marks for running through the Gull Stream? 
confine A. To keep the upper light-houſe on the South Foreland, in one with the 
bote redermoſt end of the ſouthermoſt clift in Old Staines Bay; which is a 
hroug) ramp that lies between the two clifts a large half mile to the ſouthward 
he fall of Kingſdown upon the South Foreland. _T | 

"Mt 2, How do you know when you can weather the South Sand-head ? 
o them, 4. When Upper Deal Mill is open to the Southward of Walmer Caſtle, 


on the er when the light-houſes are in one, and Folkſtone Church is open with 
V Your thy Clift, I am clear. 2. Suppoſe 


9, Your ſhip is leaky, you cannot keep her free by the pumps, what 


on tackles, and bowſe all taut, keeping the fail cloſe to the ſhip's bottom | 


nd off to the South Sand Head, Upper Deal and Walmer Caſtles in one, 


j 


the eaſtyard of 2259 855 wig ues 
Rook's Hill 1 in one Wi EIS 
f.8. E. 4 8. about 4 ER 555 is IT 2 

ken Gifted ſeveral Times ; in going. 6 annel, 4744 
V. W. Northerly, will carry me wit 15 0 en, ? wilt 


them in thick weather than 18 or 20: ER eel 
lou are comingfrom the Ls 


RE to 


r of 
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I would ſteer N. E. — — n- Caſtle, 2 N 5 i 
ikst. Helen's Mark, which 1 is a White buildin, „is open of the Red Qli 
inn W. by N. then I may run in between Bm dge Ledge a nd. wy 
Vince 2 Shoal, but with a ip. of a great. draug Water, it is b 


go without the Princeſla Shoal until I get e Kickergill on the 8. W. 0 
of Monkton Fort, and run into, Spithead between the Buqy of the Yo 
and the Buoy of the Warner. 925 5 

N. B. In going for Spithead from the 855 ward, there ET 

ing on the Dean and! 12 they muſt be left on the 6d 
outer one is called the E i Buoy of D 0 it He 3 75 Water, ee 
forit are, the flag ſtaff of 1 1 3 e en ns 
of a round ſentry-box. of Soph Sea Go 5 ik 
Dunnoſe open of Culver Ci Mi 

From the outer bug: to the next, is yy boy 
quarter, it lies in 6 fathom, the third, formerly tl ſear 
hes in 4 fathom.; the buoy of the Warner bears. well f uther 05 799 1 
buoy about 14 t mile, from 1 third to the fourth, or nh 
and N. W.; it lies in three fathoms. 

The Buoy of the Horſe bears from the third buoy N K. 2 chow 14 
mile, and fy 1851 4 fathom; from this laſt buoy to fick b | 
* e, is W. 2 N. the Royal George lies in 13 fathoms, 3 of a mile tothe 

. of the Edg gar, the buoy of the Royal G onze, that of N Ne 
. and the Kaete ill le all in a line | 

The two buoys of he Princeſſa Shoal, ie N. E. b by N. pn} 8. W. be 18. of 
each other, diſtance about a mile; they lie each in five fathoms — W*Y 
between them, the marks for the inner buoy, which is white, 1 andow 
Caſtle one with Culver white Cliff, and Nettleſtong point on Bem 
Pont, the buoy of Bembridge Ledge i is black, and the Nob bu 
le E. N. E. and W. S. W. of each other, with Punnoſe en oft 15 re 

2. Suppoſe you were to the northward of Bembridge und to 
Þpithead, and the buoys were all gone, what wou __—_ I 

A. I would bring 9 8 S to bear W. and keep in 
fathoms, and ſteer by W. towards the B 1 "ie 775 

of ide; 30 


ing the courſe and 4 J will anchor at teuer with ſouth Sea C 
N. E. by E. and the Kicker Point N. W fathoms. Eaſt · In armen | 
nd merchant ſhips generally anchor on 1 e dither ank to the weſtward 
the Sturbridge buoy in 10 or 1; oy the if I am;obliged.to turn into 
Pithead, I may turn the Kickergill on each fide of Fort Monkton, and 
come no nearer the Warner than 12 fathoms, nor to the Dean than q or 10 
fathoms, nor to Noman's Land than 16 or 1 fathoms being cloſe to it. 
pb How do you come to an anchor at St. elen's ? 
4. I would keep Sandown Caſtle juſt open of Culver Cliffs, and bring 


dt. Helen s Church a ſail's breadth open of the Red Cliffs of Bembridge 


Point, and anchor in $ or 9 fathoms. 


yg: 2. Suppoſe 


1 
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2: Suppole you were moored at Spithead with s cable and an n 
the beſt bower, and one on the ſmall 'bower, you have 'orders wo full, A 4. 


what time of the tide would you unmoor, and which anchor would youll n 


wp a to unme the firſt of the flood, and take 
A. I would begin to unmaor at the firſt of the flood, and take up 5 
ſmall bower x ER Ex a ad Forat 40 ee MW 55 
2. In failing within che Ile of White and through the Neth will 2. 
are your obſervations? —ZTZ.: doagns, A. 
A. To keep clear of the Weſt Middle, I would keep South Sea 187 2. 
mil's breadth open of the Kicker Point until I open Weſt Cowes Cl, A. 
then ſteer directly for Hurſt Caſtle, and when abreaſt of it, barrow prey dre 
near it, then ſteer for the Needles Point; the leading mark through the i, the: 
Needles is the Lighthouſe in one with Hurſt Caſtle, bearing M E. 5 Churc 
E. LE. I muſt be careful to keep the Vanes of the Windmill-which ſtand, lis 
on the Iſland in fight, to keep me clear of Wardings Ledge; great Penlec 
muſt be had to the tides, for the flood ſets on the Needles, ane rich The 
the Shingles with great velocity. N. B. To the northward of the Wel mouth 
Middle lies the Bramble; the Bramble and Weſt Middle have each two buoy I mz 
on them, if I fail to the northward of the Weſt Middle I muſt fail betweri fone, t 
it and the Bramble, leaving the Bramble on the ſtarboard fide'; when A keep in 
come to Weſt Cowes Caſtle, I muſt give it a good birth, ay there is A opens, 
ledge of rocks that lie off it: Warding Rock lies on the Ifland Side witt 21 
a buoy on it, when I come near the Needles, muſt give them a good birth A, J 
to avoid the Chalk Rock“. | Stoke 
2. What is your courſe from Dunnoſe to Portlaadꝰd̃ on with 
A. W. by N. 16 lea Ol oo 30 2 Ons Houſe 0 


ues. 

9, If your are Fareed into Fortland, what precautions are it ſtands 
A. I muſt take care of the Shambles, they bear from Portland'Light WM vith Bl 
which lie north and ſouth of each other; N. W. by W. 4 miles with only Drake's 
14 feet on them at low water; to fail into the Road from the wellwa South D 
I muſt keep cloſe to the Bill, and keep my lead going; when I am roma tie fide 
the Eaſt Point, haul up and anchor againſt the Pier, in ꝙ or ro fathoms, with the ſc 
the Bill bearing S. S. E. Portland Caſtle S. 8. W. and Weymouth Ca rock, 
N. W. In failing out of Portland Road, I muſt keep Week Church open of 1.3.7 
ume, ar 
| ' Bret 
ſets right of the Bill g hours. | 2, Y 


N. B. In cafe I ſhould be embayed to the weſtward of Portland, and n« A, In 
poſſibility of getting out, between Burton and Chiſwell, were it ebbs q ho pole on i 
and flows only 3 hours, there is a ſteep beach of pebbles, I would there ay fail 
my ſhip on ſhore with as much fail as I could carry, eſpecially at the begmiyino Carr 
ning of an Ebb, and remain on board for three or Gl ſeas, when I may e narro 
on ſhore with ſafety. | | e K. May? 
2. What is the courſe from Portland to Torbay, and how do j May? 
anchor there? | | ee and my w 
A. The courſe is W. N. W. and diſtance about 14 leagues ; to ancnoiind that 
in the bay, I would bring the Berry head to bear S. by E. or 8. 8. F. N. B. 
Brixham Church on with the Pier Head ; the beſt anchoring for ſmall ſup Falmouth 
is 12 miles from Brixham Pier Head, in 7 fathoms. ee Trefyfis 1 


2. What is your courſe from the Berry Head to the Start ? 
2. Is there any danger near the Start? Ek ON 

* Fora more Ia, ſce the Directions publiſhed by John Hamilton Moon 
Price 28. 6d, 3 rel FED 
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4. Yes, about 2 miles to the eaſtward of the Start, there is a ſhoal with 
not more than 3 fathom on it, the Bolt Head being kept open of the Start 
Pant will carry megcleataf i; „ te 7 4 34 

What is your courſe from the Start to the Eddy ſtone ? - 
, 

9. What is your courſe from the Start to the Ramhead ? 

4 W.N. ITT ] ER | 

9, Whart is to be obſerved in failing into Plymouth Sound? 

A. If coming from the weſtward, and am got round the Ramhead, I muſt 
ge Penlee Point a good birth, by reaſon of a ledge of rocks that lies off from 
it, then haul N. N. E. ZE. for rw wakes © the leading mark in, is Plymouth 
Church, open with the weſt part of the Citadel, r 

In going into the ſound I may anchor in Cauſand Bay, in 20 fathoms, with 
Penlee Point 8. W. and the town of Cauſand W. N. W. „ 

The leading mark to carry me in between the Knap and Shovel, is Ply- 
nouth old Church, on with a white patch on the Hoa. „„ 

may go into the Sound on the eaſt fide, between the Tinker and Shag- 
fone, by keeping Mount Batton a fail's breadth epen of Staden Point, and 
keepin that direction until Makers Church bears N. W. and Withy Edge 
opens, then haul over to the eaſtward and anchor. 1 : 

2, How do you fail into Hamoaze ? | "= X 

A, I would, keep Kingſand open of Redding Point, until the large Houſe 
a Stoke touches the Eaſt Side of Mill Bay; | ob in until the Obliſk comes 
on with Blockhouſe Point; keep in that direction, till the eaſtermoſt Summer 
Houſe on Mount Edgecombe Side, comes open with the Point within which . 
t ſtands; then ſteer for it, until the eaſt point of Mount Wife comes open 
mth Block-houſe Point: then ſteer mid-channel for Stone-houſe Pool, till 
Drake's Iſland, is ſhut within Block-houſe Point: I muſt not open it till 
South Down comes open with the Obeliſk, then ſteer up the harbour with 
F the fide of Drake's Iſland, juſt touching Paſſage Point, which will lead me 
o the ſouthward of the Harbour Shoal, on the outer part of which, there is 
arock, with only 16 feet on it, but on any other part, there is 34 fathoms. 
MB. The mocks to know the Sound when I am coming from ſea in the 
tine, are, Ram Church, which ſtands to the north-ward of the Ram-he 


” * 
— 


= A _— tower ſtanding on the higheſt part of the land. - 


2, You are bound into Falmouth, how would you proceed? 18 

4, In going into Falmouth there is a rock, called the Block Rock, with a 
pole on it, and ſhews itſelf at half ride ; it lies neareſt to the weſt ſhore; I 
may ſail in on either fide of it, but the caſt fide is the beſt, If I would fail 
Into Carrick Road, I muſt keep in the fair way, and my lead going, as there 
5 narrow deep channel all the way, of 16 or 18 fathom. I may borrow on 
K. Maw's fide in 5 or 6 fathom, The beſt anchoring in Carrick Road, is 
r. Maw's Caſtle, E. S. E. and lay my eaſtermoſt anchor in 16 or 18 fathoms, 
nd my weſtermoſt anchor in 4 or ; fathoms. Juſt paſt St. Maw's there is a 

nd that is ſteep to, called St. Maw's Sand, and lies almoſt half channel over. 

V. B. Great ſhips anchor, with Manacle Point, on with the Point 9 
Falmouth, or a great houſe, that is to the weſtward of Penryn, juſt open 
Trefafis Point in 18 fathom.— The Manacles lie from Falmouth about S. S. E. 

& How do you know the Lizard when you firſt make it? | 

4. It is the ſouthermoſt land on the coaſt, and may be ſeen 7 or 8 leagues 
if, in 42 fathoms. 1 8 5 | 2 a 
How does the Lands End appear when you make it? 2-4 
4, It appears in hummocks with a church on it, and may be ſeen 5 or 8 


agnes off, in 54 fathoms. | 
| Qqz Q. What 


— 
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, 2. What are the dangers off the Land's End. 

. Many += if, The Runnel-tone, He 
Tall-peden- nwith. nk | FF 

2d, N. E. by N. from the Runnel-ſtone, there is a rock, called Ales. 
mean, which appears at half ebb, with a paſſage between it and che main, 
ſeldom uſed by ay but caafters. - oo. Co as St 

3d, The Wolf Rock, bears from the Land's End 8. W. by W. diſtance z 
leagues, it is ſmall and may be ſeen at half tide ; the largeſt of the Brazen 
Rocks, kept open of the outermoſt of the Long Ships (on which there i; « 
light-hauſe erected) will lead me clear to the weſtward of the Woll. 

" 4th, The Long Ships lie N. W. by N. about 3 miles from the 8. W. point 
of the Land's End, and 1 mile W. N. W. from the weſtermoſt point, they 
are high, and may be ſeen 4 or 5 leagues off. e 

th, The Kettle Bottom, is a ſhoal with only 6 feet on it, and hes about 
half way between the nethermoſt part of the Long Ships, and the weſt point 

of the Land Eu. 8 r 

6th, The Breſam Roe ks lie about 3 miles N. E. by N. from the LongShips, 

Ith, The Seven Stones are a row of rocks that come not above water,but 
the ſea always break over them; they lie from the Land's End W. 8. W. 2s. 
diſt. 7 leagues ; and from St. Martin's Head, Scilly, N. N. E. diſt, 3 leagu 

9. If you are forced into Mount's Bay, where would be the. ſateit an- 

choring ground ?.. 5 25 | WEE 15 
A. Mount's Bay lies between the Lizard and the Land's End; there is 
high Iſland on the eaſt fide, and a Caſtle, on the weſt, fide of it, called dt, 
Michael's Mount; from the eaſt fide of it lies a ledge of rocks, near a league 
into the ſea: the Coaſt is full of rocks, and not ſafe to anchor in. To fil 
into the bay I muſt bring St. Paul's ſteeple W. and keep over to the welt 
thore, and make St. Clement's Iſland, which is before the town: of Mouſe- 
hole, having the caſtle on the ſtarboard ſide ; I ſhall then ſee a large ſandy 
bay, and, when within the Ifland, there is a. good anchoring in.7 or $iatt- 
oms land- locked from all winds but a S. E. wind. 11%” Be 

9. If you are bound, or forced to go into Scilly, what would you do? 

A. I would ſteer for St. Mary's Sound, and run in ſor the ſauthermoſt 
point of St. Mary's Ifland, called Penninis Point, minding to keep the lead 
going, and approach no nearer than 5 fathoms water; about N. W. of 
Penninis Point, a little more than half a mile, is the Woolpack, the ſhoal lie 
near to the ſhore ; I muſt continue to run in 5 or 6 fathoms, keeping poet 
cloſe to St. Mary's Iſland to avoid the Spaniſh Ledge, which lies about half 
a mile W. by S. from Penninis Point; ſome part of this ſhoal may be ken 
at low water, and part of the Woolpack ſhows itſelf. before low water. 
when I have got abreaſt of the Woolpack, to which I muſt give a good birth, 
about a cable's length, and ſteer for the Stevel Rock, which is bold to; 
when I am abreaſt of the Stevel, muſt ſteer N. W. by W. until Litele Crow 
Ifland comes on with Bantſcarren Point; then ſteer N. N. E., until Cron 
Ifland comes open a ſhip's length of Bantſcarren Point, or bring the eaſſle, 
which is on St. Mary's Iſland to bear 8. S. E. and anchor in 6 ar 5g fathom 
Water. : | FE 

N. B De foregoing Queſtions and Anſwers have been examined by ſeveral experienced Naval 
Officers, 2 in ſome ee reſpecting the ae 7 Orlen 
indeed, who pretended to great Nautical Knowledge, could do /ittle more than quiddle 
and. Carp at parts they ſeemed unable to amend. As I da not take upon myſelf ro determine which © 
them was right, it is hoped, every judicious mariner will excuſe any errors he may find the about 
which is principally intended to fix the attention, and facilitate the, ſpeedy, im;provement has 
Practitio ners in ſeamanſhip, | ö | 
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COMMANDERS 

"4 | h WHEN COMING INTO i 9] 

"* | THE BRITESH CHANNEL. 

zen e —— 

ib 4 e es 9 Gt 7 OR 4 _— 

gint $ Mariners know that their reckonings are always uncertain, in pro- 
hey A portion to the length of their ſeveral paſſages from the times of their 


lat departures, it is natural to ſuppoſe, that they muſt, when approach- 
bout ing to any difficult and dangerous navigation, experience t anxiety 
int of mind for the iſſue, As the Britiſh Channel has proved fatal to many, 
7 it may fairly be ranked among thoſe places which are deemed dange 
hips, to ſhips, in their approach after long. paſſages ; and, therefore, all thoſe 
but who are entruſted with the conducting of ſhips, thro? it, ought to acquire 
18. ſuch knowledge as may enable them to perform the duties of their impor- 
ues, tant office. Channel coaſters, by the frequency of their paſſing and repaſ- 
20 fog through it, acquire ſuch knowledge as thoſe who are employed in 
foreign voyages cannot pretend to: hence it becomes neceſſary to furniſh 
e154 the latter with ſome uſeful information; more eſpecially, as it is next to 
d dt. impofſible for the human mind, when engaged in various purſuits, to re- 
member every neceſſary article, ſuch as the courſe and diſtance from one 
place to another, the preciſe ſituation of rocks and ſhoals, and the direc- 
tion and ſtrength of the tide in the various places. Commanders of ſhips, 
when coming from abroad, and about to enter the Britiſh Channel, muſt 
be exceedingly anxious to accoropliſh the ultimate deſign of their voyage, 
by bringing their reſpecti ve ſhips ſafely in to port. To the aſſiſtance of fuch, 
the following obſervations are intended to contribute : they are founded 
on experience, and will, if properly obſerved, prove highly ſexviceable ; 
eſpecially when long nights, or thick weather, augment thoſe dangers 
which attend the Channel navigation. | „„ | 

Ships, in approaching the Channel from a long paſſage, ſhould not only 

try for ſoundings in time, but run, if poſſible, in the latitude of 49% 
North. Having, in that parallel, got ſoundings in 82 fathoms, fine white 
ſand with black and yellow ſpecks, you may be ſure that you are near the 
outer edge of the bank; and about 50 leagues to the weſtward of Scilly. 
By running 16 or 17 leagues further to the eaſtward, in the ſame parallel 
of latitude, you will have go fathoms, fine white ſand ; and continuing 
to run 4 leagues more to the eaſtward, you will ſhoalen your water to 82 
fathkoms. Soon afterwards, you will have 72 and 75 fathoms, fine white 
land with ſometimes a mixture of green ; and in proceeding 16 or 17 lea- 
gues further to the eaſtward, in this latitude, you will have 72, 7 p 77 
and 70 fathoms. The ſoundings will be, for the moſt part, fine ſand, but 
different in colour : ſome of them will be white ſand, mixed with yellow 
tpecks ; and others fine green ſand, with ſome mud. In the latitude of 
489 23' North, and 61 leagues to the weſtward of Uſhant, lies the Sole 
Bank, It ſtretches about 8. 8. E. and N. N. W. 12 leagues in length and 
41a breadth; and has 64 fathoms on it, fine grey ſand. ok 
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The following are the Soundings in the Parallels of 48? 20", f 
48 30', with their ſeveral Depth of Water and Diſtances from the 
Iſtand of USHANT. 0 . 


Venank, QUALITY OF THE SOUNDINGS.\ | . 
Leagues. | IS IR 3 5 
52 — | Fine grey ſand, mixed with black, „ 
Fine grey ſand, mixed with ſmall ſhells andi . 
1 { broken bits - - - i 
46 — | Grey ſand mixed with bits of brown ſhells s — 
Grey ſand mixed with bits of ſhells and brown], . g 
43 =” 5 —_ N 10 " 2) oh 
40 — | Grey ſand, mixed with bits of ſhells and gravel - 11 


37 — | Grey ſand, mixed with ſhells and gravel — |=a% 
35 — | N ſand, mixed with ſmall cornet ſliellssͤ | = 110 


32 — | Sand mixed with gravel, ſhells, and ſmall cornets | — 108 
29 — | Whitiſh grey fand and flat ſtones ,- ,- | — 105 
24 — | Light grey ſand, with bits of ſhells = = | — 200 
21 — | Coarſe ſand, gar bits of erer Ute 4 5 1 — 98 
Light grey ſand, with bits of brown and vel!“ 
* 4 bo ſhells, and ſmall ſtones 2 Kd nn Jo 
15 — | Light grey ſand, mixed with barley-beards | — 84 
14 — | Whitiſh grey ſand, bits of ſhells and fine cornets | — 80 
4s = ] Light grey ſand, mixed with barley beards] ] e 
and ſmall ſhells „ B ens” 
9 — | Fine grey ſand, with bits of ſhells  -<- =< |} = 155 
g Grey ſand, ſpotted with red, and mixed with "A 
__ bits of ſhells + - . 


6 — ] Whitiſh coarſe ſhining ſand, with fine ſſielllss —_ 70 


I Whitiſh coarſe ſhining ſand, mixed with bar- 1 * 
45 | } ley beards and coral - - I 5 
2 — | Whitiſh coarſe ſand EE oo 8 Sos” — 6 


When running for the channel in latitude 49257, which is the beſt 
latitude, and you have run ſo far to the eaſtward as to ſhoalen your water 
to 65 or 67 tathoms, and the ſoundings are ſhells and ſmall yellow ſtones 
or red ſand, you may thence conclude that you are abreaſt of Scilly ; orif 
you have 68 fathoms, white ſand with grey ſpecks, and ſometimes ſhells 
and ſtones, Scilly will then bear about N. E. from you, diſtance 10 leagues. 
Your ſoundings will always inform you whether you are to the northward 
or ſouthward of Scilly. In the latitude of Scilly you will have oazey 
ground, in 60, 65, 75, or 80 fathoms. W. N. W. 10 leagues from Scilly, 
lies Jones's Bank, on which you will have but 30, 35, and 40 fathoms; 
and, a little to the ſouthward of it, you will have 72 and 75 fathoms. In 


running for the channel, in the latitude of 49% 300, you will have the fol- | 


lowing depths of water and ſoundings, when you are abreaſt Scilly ; name- 
Iy, 60 fathoms, oaze and broken ſhells; 64 fathoms, white ſand with grey 
ſpecks; 65 fathoms, ſhells and ſtones ; and 55 fathoms, fine grey 2 The 
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{undings near Scilly, are very different from all others in this latitudes | 
pieces of rotten rock as broad as a ſmall bean, and of a ſtone colour, will 
come up with the lead, which will not be the caſe any where elſe in the 


| Game parallel. More to the ſouthward you will have deep water, with fine 


ad, interſperſed with black ſpecks like ground pepper. In the night, or in 
2s weather, you -Jorrys 550 nearer Scilly than 60 firloms; for, in 
chat depth, you will not be more than 6 or 7 leagues from it. Abreaſt of 
Scilly, in the latitude of 40 20“, you will have 50 fathoms, branny or yel- 
low and white ſand ; and to the eaſtward of Scilly, in the latitude of 405 80 
you will have 56 or 58 fathoms, courſe ſand. You ſhould then ſteer more 
to the northward, and endeavour to make the land about the Lizard; yoi 
may ſafely make it in the night, as well as in the day, if the weather be 
clear: for the Light-Houſes ſtand fo high, and the Coaſt is fo clear, that 
you may, without danger, come within half a mile of the point. If the 
weather prove ſo thick that you cannot ſafely make the land, come no near- 
erto the Lizard than 45 fathoms ; for, in that depth you will not be more 
than three leagues off the point : your ſoundings there will be pebble ſtones 
and ſcallop ſhells. 3 f 

Ships, when coming into the channel, ought always, if poſſible, to make 
the land about the Lizard: becauſe it is the „ place for a land-fall: 
and ſhould they afterwards meet with thick weather, which frequently hap- 
pens, they will not only know how to ſteer, but alſo how they advance up 
the channel, which will become more and more neceſſary in proportion to 
the contraction of its boundaries. Some, by neglecting this precaution, 
have, contrary to their expectation, got on the ſouth fide of the channel. 
This error is greatly owing to the ſtrong indraught between the iſlands of 
Guernſey and Jerſey, and the coaſt of Britanny, which ought always to be 
guarded againſt, eſpecially in thick weather. It frequently happens that 
ſhips, coming into the channel, have not had an obſervation for ſome days 
back, which, together with the. operation of ſcant and contrary wink, 
and the ſetting of the tides, tend to perplex and bewilder the moſt expe- 
rienced mariner, when thick weather prevents him from getting a fight of 
the land, The variation of the compaſs in the entrance of the channel, 
taken on board of his Majeſty's ſhip Europe, in October, 1782, was 2314 
W. but as the variation is continually increaſing, at the rate of about 
a degree in every 5 years and a half, it will be neceſſary to add 11 minutes 
for every year, ſubſequent to the year 1782, which will give you the 
variation at any time pretty exact. . | 
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2 60. rjr$. 1 22 118. 329. 382176. 54.2 5.8 
3 67.71. 23119. 39.9 33/777. $144+ 5} A. © 
4 62. 15. 6 241120 z{zo. 1} 844198. 51444 7] 159. 3 
; 63. 23121. 330. 44 85/79. 5145+ 0 59. 
16 64. o 260122. 230. 180. 44. 2 6159. 
- 65.0 271123. 230. 371181. 445.4 60. 
13 66. © 2824. 2 N. 1 360782. 445.7 60. 
9 66. 9 291265. 1031. 3 183, 345.94 360. 
100 67.9 925.1031 294184. 3146. 2 | 369. 7 
i 68. 9 13112. 1031. 8 1910785. 3146. 4 | 
12 89. 8 72128. 0032. 1 92186. 2146. 7 
13 | 70.8 331129. 0032. 931187. 2146. 9 
11 71. 8 34/130. o| 32.6] 94/788. 27.1 
13 72. 8 351131. 0032. 85 951189. 2147. 4 
16 73.7 36.131.933. 96190. 1 47. 6 
1 | 74-7118. 3711 32+ 9133- 3] 97} 191- 1147-9 
18 75.7119. 381133. 9133-5] 98[192-1448. 1 
10 76. 6119. 2] 39134. 8033. 8] 99193. 0148. 44 
20 77+ 6119. 44__ 491135: $134: oÞ_200[194- 0[48. 6 
11 78. 6 79.7 141/136. 8034. 3] 201195. 0048. 
22 79- 5019.9 42/137. 7134-5] 02195. 9149. 
23 80. 520. 2 43/138. 7134-7] 3196. 9149. 
24 81. 5/20. 4 44/139. 7435- 0 041197- 949. 
25 82. 520. 45140. 735.2] 05198. 949. 
26 83. 4020. 460141. 6035. 5} 06199. 8 
127 84.421. 47 142. 6035.7 07200. 8 
28 85. 4021. 48]143- 6] 36. o81201.8 
29 86. 32. 6] - 49 144. 536. 2} 09202. 7 
3 87. 3021. 91148. 5136. 5 10 203. 7 
31 88. 3022. 1 ＋— 146. 5 =? 2110204. 7 
32 89. 222. 4} 52147. 436. 9 12]205.6|51. 
33 3] 90. 222. 531148. 437. 2 13/206. 605 
34 91.222. 54149. 437. 14207. 6082. 
35 92.223. 1 35/150. 4137-7] 15/208. 6 
35 93-1123. 17 337.9 160209. 5 
37 94. 1 3. 6] 57/152. 338. 2Þ 17/210. 5 
35 95. 13. J 38/153. 338. 44 18/211. 5 
39 96. 0024. 1] 59154. 2138. 19]/212. 4 
_4 >| 97. 0024. 3 _ 60 155. 238. 20/213. 4 
41 98. 0024. 5] 1610156. 239. if 2211214. 4 
42 98. 924. 62157. 139. 221215. 3 
43 99. 925. 631158. 139. 230216. 354. 2 
44 100. 9125. 3} 64/159. 1039. 24217. 38 
45 101. 925. 5] 650160. 1040. 1 251228. 3 
46 102, 825. 8] 6/161. of40. 3 26|219. 2 
47 103. 826. of 67162. 0040. 6 27220. 2 
5 104. 8026. 2} 63 163. 0/40. 8} 28221. 2155. 
49 105. 726. 69 163.9 41. 1 291222. 1 
. 48. 106. 726. 26.2 3 164. 941. Zar: | 
510 49. 107. 7/127. 0 171 165.9 41.6] 2310224. 1 
52 50, 121108. 627. 2Þ 72166. 8041. 8 320225. o 
$3] 51. 109. 6027. 50 73167. 8042. 33226. 0 
34| 52. 110. 627. 7] 74/168. 8 — 3 34227. o 
5553. 111.627. of 75/169. 8042 350228. o 
560 54. 112. 5128. af 760170. 742. '# 36228. 9 
57 55. 742 28.4 771171: 743.0] 37/229. 9 
58] 56. 114. 528. 7 9581192. 7143- 3} 38/230. 9 
59] 57. 115. 4/28, NJ 791173-043: 5 39|231-8 
be 58.2 o[1t6. 4j29 1 43: 71._.4® 2 32.158, 3 300 
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10. oO. 3 61 38.47.7127 1270775. 35 11511 
2 ol. oo. 6] 62 59. 3018.0 22116. 8035. 4} 82 o 
3 02. 9ſo0. 9g] 63 60. 318. 34 23117. 7135+ 7 83 | 
4 03. 801. 2] - 64] 61. 218. 6] 24\118.-7[36. of 84 4 
5 04. 801. 5 65/62. 218.9 25119. 6/36. 34 85 . 
65. 701. 74 66 63. 2 19. 1 26/120. 636. 5 86 , 
5] 05.7102. of 67 64. 119. 44 27121. 5 36. 8 87 4.2 5 
'8| 07. Jſoz. 3 68] 65. 119.7] 28122. 537. 1 88 >: Of; 
-9] -08. 6002. 6} 69 66. o[z0. of 29123. 537. 44 89 . 8}: 
10| og. 602. 9 70 67 0 20. 3 30 124.4 37.2 92181. 1 
11] 10. 503. 2 71] 67. 920. 6 1310125. 438. 00 1910182. 8055. 4 
12] 12. 503. 5] 72] 68. 9 20. 9 32126. 338. 3Þ 921183-7 28.2 | 
13] 12. 403.8 73 69.921. 2] 33/127. 3138.6] 931184. 7/56. of. 
14} 13. 404. 1] 74 70. 8 21. 5 34/128. 238.9 94/185. 756. J 
15 14. 40. 44 7571. 821. 88 35/129. 239. 24 951186. 656. 6] 
16 15. 3004. 66 76 72. 7/22. o] 36130. 239. 44 961187. 656. 8 
17] 16. 3194.9] 77! 73.7022. 3] 37131. 139. 7 97/188. 5057. 1 
18] 17. 2005. 2 78 74. 6022.66 3832. 1040. 0 98189. 557. 4 
19] 18. 205. 5} 79 75. 622.9 39133. 040. 3} 99190. 457.7 
200 19.1105. 8 80 76. 623. 2 40134. 40. 60 200191. 458.0 
21 20. 106. 1 81] 77. 523. 5 1411134. 940. 9 201 A 3 
220 21. 106. 44 8278. 5023. 88 4235.94. 2 02 
23] 22.0106. 7] 83 79. 424.1] 43/136. 941.51 03 
24} 23. [o. of 84 80. 424.44 44137. 8041. 8] 04 
25 23.90). 3] 55] 81. 3124. 7] 45/138. 8042. 1 05 
260 24.90%. 5] 86 82. 324.9] 46/139. 742. 3 065 
27] 25. 80. 8] 87 83. 325. 2] 47140. 742. 60 07 
28 26. 8008. 1] 88 84. 225. 5] 48141. 6 42-9] 08 
29 27. 8008. 44 89 85. 225. 8] 49142. 6 43.24 09 
3 28. 708. 2]. 90 86. 126. 1 50/143. 543. 5 10 
31 29. 7]0g. of 91 87. 1026. 4J 151/144. 543. 8j 211 
32 30.6j0g. 3] 92 88. 0026.7] 52145. 5 44. 1 12 
| 33] 31. 609. 6 93 89. 027. 0[ 53146. 444.44 13 
34 32.509. 9 94/90. 0 27.3] $41147- 4144-74 14| 
35 33. 500. 2] 95 90. 927. 6] 55 148. 345.0 15120, 
36 34. 510. 44 96 91.927. 8 56 149. 345. 2 16206. 
37 35. 410. 7 97 92. 8028.1 570150. 2 45. 1 17 
380 36. 411. 0 98 93. 8028. 44 58 l5r. 245. 80 18 
39 37+ 3/11. Y 99 94.728. 7] $59 152.2146.1} 19 
400 38. 3 11.6 100 95.7/29.0] 69153. 1046. 4 20 
41] 39 21.9 101] g6.7/29. 3Þ 161154. 146. 7] 221 
42 40. 2 12. 2] 297. 629. 6 62155. 047. [ 22 
4341.22. 5] 03 98. 629.9] 63 156. 0047. 3} 2302 
44] 42. 1012. 88 04 99. 5 30. 2] 64156. 947.60 24 | 
45] 43.113. 1 ©5j100.5|30.5] 65 157.91}47.9] 25 ; 34 
460 44. 0013. 3] 06101. 430. 7] 66158. 948. 1 26216. 3065. 51 
47] 45.0013. 66 7102. 431. of 67 159.8 48.4] 27217. 265. 8 
480 45.913.988 103. 431.3 68 160. 8 48. 7] 28218. 266. 1 $ 
49 46. 914. 2 o9[104. 3 31.66 69161. 7 49. o 29 219. 266. 44 $ 
50 47-9114. 5} 19/105. 331.9 2 . 32 220. 1. 166. 7] $ 
510 48. 8014. 8; 111/106. 2 32. 2171163. 6 49.6 6] 231221. 1167. o| ; 
52 49. 8/15. 1} 121107.2|32.5] 72 164. 6 49.9] 32 222.0067. 3 45 
53] 50. 715. 4 1308. 1 32. 88 73165. 6 50.2] 33223. 0067. 6} 93,4% 
54 51. 7/15. 7] 14/109. 1 33. 1] 74166. 5 50.5} 34223. 967. 9 4 
55 52. 616.00 15/110. 133. 4} 75167. 5 50. 88 35 224. 9168. 2 35 
56 53.616. 2 1611.0 33. 6] 76168. 4 51.0 36 225.968. 4 5 
57 54. 516. 5 17/112. 0033. 77 169. 4 51. 1 £37: 226. 868. 7 . 2156 
58. 55.5116. 80 18[112.9]34.2 78,170 351.6 38, 227. $169. © | 85. f 
359 56. 517. 1 19/113. 934. 3] 79171. 3 51.9 39 228.7 7109-3 280. * 
60. 57.417. 2 114.8 34-8 8 80172. 172.3 $2.2 4> 229.7 769. 6] 3oo[2 87. 11% 
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127. 1145-5} 95/183. 6065.7 
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130. 9/46. 8] 99187. 467. o 
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139. 349. 8] o8[195. 8070. 1 
140. 3 50. 2] 09196. 8170. 4 
141. 2 50. 5 10j197.7170. 7 
142. 2150-9] 2110198. 7171.1 
143. 1151.21 121199. 6071.4 
3144. 0151.5] 13/200. 571.7 
145. 0j51.9]. 14/201. 5072.1 
145.952. 2] 15/202. 472. 4 
146. 9152-5] 160203. 4072.7 
147. 852.9 17/204. 3073.1 
148. 8153.2] 180205. 273,4 
149. 7153-6} 19206. 273. 8 
150. 6 $3-9] 20207. 1174-1 
151. 6154-2] 221[208.1[74. 4 
1. 2. 5154. 6] 22[209, 0/74. 8 
153. 5154-9] 23j[210. 0075. 1 
154. 4155-2] 24210. 9175. 4 
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156. 355.9 26212. 8176. 1 
156. 256. 2] 27213. 776. 5 
158. 256. 66 28214. 7176. 8 
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Diſl Lat. I DepDiſt Lat. Dep Diſt Lat. Dep Dit Lat. Dep|Dit it] 
1 5,9 0, / 63] 56.4 23: 30 1211111. 8146. 3] 181167. 2 69, 3 24122 J 5. ! | 
2 01. 800. 88 6257. 3 23.7] 22|112.7[46-7] 821168. 2069. 7 42 23:6] 92.6 2 | 
302. 801.1] 63 58. 2 24. if 23113. 647. 1] 83669. 170. o 1324.3 93.9 5 
-7/01.5] 739,124.80 2414.67. 5] 84/172. 0,70. 4% 47554 . 
04. 601.9 65 60. 124.9 25/115. 5147-8] 85/170. 9 7% 8 4826,45 - | 
02. z3} 66 61. 0 25. 3] 26116. 448.2] 86j171. 971.2 46122743] 941 
02.7] 67 61.9 25-6] 27/117. 3048.6 37172. 871.6 4728.55 . | 
03. 1] 68 62,8 26. 0 281118. 349.0 88 173.772. [ 48 229.194. þ 
03. 44 6963. 8 26. 44 29119. 249. 4] 89174. 6172. 3 49j230. 1 95.3 F | 
03.8} 70 64. 7 26. 8 30120. 149. 8 290175. 175: 6172. 7]__ 83 95.7 ta a 
4.2] 71 65. 62 2 131121. %50. 10 197/176. 573.10 2811.9 g6.; i 
04.6] 72 66. 5 2746 32122. 0/50. 5 92177. 473.5] 52232. 8 96. 5 
05. [ 73/6. 327,9 3322.95. 9 931178. 373.9] 3233.05, . 
05. 4 74 68. 428. 3] 3423. 8151.3] 9419.2 74.2] | $41234-7| %% 0 
05.7] 750 69.328. 7] 351124. 7151-7] 95/180. 274.6 $51235+G| 97.6 38 
06.1} 76| 70. 229. 1] 367125. 7152.0] 96181. 1075. o] 561236. 5} 91. 1 
o6. 5 77] 71. 129. 5 37126. 6052. 44 97/182. 0075. 44 5777•5 98. 4 16 
06. 9 78] 72. 129.9] 38127. 5152.8 98 182.9175. 8} $81238. q| gf.» * 
97. 3 29/73. 0/30. 2] 39/128. 453.2] 991183-9176.-2] 591239-3] 0 
©7.7] 80 73.9 30.6] 40/129. 4-6 200 184. 8176. 5 -— 6012402 99.5 ol 
408. of $1] 74. 8|z31.of 14111 39. 354. o] 201185. 776. 9] 261 241.10 gg.g If 
. 3198. 44 82] 75. 8131.4] 42131. 254. 3] 021186. 677. 3] 62/242. 10100. 23 
« 3398. 8] 83} 76. 7 31. 8] 43/132. 154.7] 03187. 677. 7] 63/24 00100. i 
209. 2 84| 77. 632.1] 44133. 0055. 1] 04 188. 5178.1 64 243. 9101.6 | 2; 
109. 6 85} 78. 5132-5] 451134-0155-5] o5|189. 4178. 5} 651244. #1161, 8 :; 
oe. of 56 79.5|32.9] 46134. 955.9 o6|190. 378. 81 661245. 8101. 15 
90. 3] 87] 80. 433.3] 43/135. 856. 3] 07191. 3179-2] 67146. J 102. ol 
25.9j10. 7] 885 81. 3033. 7] 481136. 756. 66 08192. 279. 6} 680247. 60.6 10 
811.1] 89 82. 2034. 1 49137. 757. [ 09193. 1080. [ 69 248. 5103.0 3 
11.5] 90 83. 234.40 50 138. 682.40. 10 194. 0080. 4 Zoſzgg. Stel. or 
11.9] 91] 84.1034. 80 1511139. 5/57. 8] 2111194. 9080. 8] 2711250, 4/103. 15 
12.2] 92 85. 0035. 2] 52/140. 458.2] 12[195.91|81.1 720251. 3004. | 3; 
12.6] 93] 85. 935.6] 53/141. 458. 66 13196. 8081. 5 73/252%2104. 14 
13.0f 94 86. 936. 0 54142. 3 58.9 14197. 7j81.9] 74 25 3-21104.9 35 
13.4] 95| 87. 8136.4] 551143. 2159-3] 15/198. 682.3 751254-11165.3 30 
13. 8] 96 38. 7 36. 7] 56144. 159. 7] 16159. 6082.7 760258. 0ſl0h. 7 
14. 2] 97 89. 6137.1] 57/145. 1060. 1] 12/200. 5 83. of 97/255-g/16.« zi 
14.5] 98 go. 6137.5} 58/146. {60.5} 18201. 5083. 4 256. 91106. 4 
14.9 99 91. 537.9 59146. 9060. 9 19202. 383. 8 79257. $1106. 
15. 3] 100 92.4 38. 3 80 147. 8061. 2 20203. 384.2 85288. J - 
15.7 101 . 3138. 74 1610148. 8061. 6] 22 10204. 2184. 6] 2810259. 6j197. 
+2 02 not 39. of 62149. 762. [ 22205. 1085. of 820260. 600%. 43 
16.5] ©3| 95. 1039. 4] 63150. 6062. 44 23/206. 0185. 3} 83 261. 51108, 44 
16. 88 04 96.1139- 64151. 5 62. bf 24207. oj85. 7] 84/262. 4/108, 45 
17.2] o5 97.0140.2 65152. 5063. 1 25207. 9 ' 49| 
17.6] 06 97. 940. 6] 660153. 463. 5 26/208. 8 47 
18. of o)] 98. 94.0 67154. 363.9 27209. 4 
18. 4} o8 99. 841. 3} 68/155. 264. 3} 28 210.7 49 
18. 8] 09 100. 741. 7] 691156. 1164. 7 29/211. 6 50 
19.1] 10 101. 6142-1 79157. 1]65.1] 30/212. 5 27 
19. 5| 111 102. 6042. 5] 171158. 0065. 4J 231213. 4 $2 
19. 9 12 103. 5j42.9] 720158. 9065. 80 32 214.4 53 
20. 3} 13 104. 4143-2] 73j159. 866. 2} 33:215. 3 54 
20.7] 14 105. 3043. 66 74/160. 8166.6] 34,216. 218 pry 55 
21.0] 15 106. 3144.0] 75|161.7]67.of 35/217. 1 2872. 60112. 56 
21.4] 16 10. 244. 44 76162. 667. 4] 36218. 6 273+ S[131 57 
21.8} 17 108. 1144. 88 77163. 5067. 7 37/219. o 174.4117. 58 
22. 2 18 109. 0045. 2 781164. 5168.1] 380219. 9 $1275. 311140 | 
22.6} 19 109. 945. 5] 79165. 468. 5] 39j220.8 276. 3 wy 
23. 20 110. 9145. 9; 801166. 166. 3 68.5 400221. 7| 2772 
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Dep Diſt 1 Dep Dit: Lat [Dep Did[Lar.|T Dif Lat. IDep: ? 
| 55- 1]26. 1 1 121]109. 4'51. 7] 18111636 241217. 8{103.c 
. 56. 0126. 5 221110. 3 _ 821164. 5 42218. 7/03. 5 
63 57. oſz6. 230111. 252.66 83/165. 4 43219. 60103. 9 
| $7- 9127-4], 24/112. 1053. 0[ 841166, 3 4420. 5 104. 3} 
| 58. 8127.8] 25/113. 0053. 5 851167. 2 451221. 4104. 8 
59- 7128.2] 26113. 9 861168. 1 46222. 4103. 2 
60. 6 28. 66 27114. 8 871169. o 47223. 3105. 6 
61. 5129.1] 28j115.7 88169. 9 48224. 2 106. of 
62. 429. 5 291116, 6 89170. 8 49225. 1/106. 7 
63 3129-9] 30[117. 5 _go[171. 7 39226. 9.106. 9 
64. 2030. 4 131118.4 1910172. 2510226. 9 107. 3 
65. 130. 8 32119. 3 92173. 6 520227. 8 107.8 
66. 031. 2 33120. 2 931174. 5 53/228. 7 108. 2 l 
66. 931.6 340121. 1 9475.4 54229. 6 108. 6 
67. 8032. 1 35j222.0 951176. 3 55/230. 5 109. o 
| 68. 7132.5] 360122. 9 96177. 2 560231. 4 10g. 5 
69. 632.9 37123. 8 971178. 1 $712 32+ 3 109. 9} 
ap 33-4] 3801247 980179. o 580233. 2 110. 3 
1. 433.8] 39125. 99179. 9 59234. 1 110. 7% 
22. 31.2. 491126. 5 59. 9 2001 80. 8 8923. 111.28 
73- 2134-6] 14/127. 460. 3] 201 181.7 2610235. 9 111. 5! 
74+ 1035-1] 42ji28.4 o2 182. 6 62236. 8 112. o | 
75. 0035.5] 431129. 3 030183. 5 63(237. 7 112. 
75-9135-9v] 4411 30-2 641184. 4 64/238. 6 112.8 
76. 8136. 3] 45/131. 1 051185. 3 65239. 5 113. 3 | 
77+ 7136. 8] 46132. o 4] 061186. 3 66240. 4113.7 
78. 637. 2] 47/132. 962.9 07187. 1 671241. 3 114-2 | 
79. 6037. 6 48133. 806 58188. o 68242. 2 4 1 
80. 5 38. 1] 49734 763. 7] 091188. 9 69243. 1115.0 al b, 
81. 4038. 5 0135.6 101 89. 8 20244. 115. : 
82. 3138.9] 1511136. 5 2110190. 7 245.0 115-9 5 
83.2 39.3 520137. 4 121191. 6 245.9 116. 3 nl 
84. 1139.8] 53/138. 3165.4] 13192. 5 731246. 8 116.7 [- 
85. 0140.2] 541139. 265. 8] 14/193. 4 741247» 7 117.2 ' 
85. 9149.6] 55/140. 1066. 15194. 3 5248.6 117.6 I 
86. 8041.0 56141. 0066. 7] 161195. 2 76249. 5 118. 4 ; 
87. 7141-5] $57]141. 967. 1 17195. 1 250. 4/118. 4 { 
88. 6141.9] 58/142. 867. 6 180197. o 251. 3 118.9 
89. 5142. 3] 39143. 7168. of 19197. 9 252.2 119. 
99. 4142.8] 601144. 6168. 4% 20|198.8 253-7 7111.4 
91. 343.2 167145. 5168. 8] 2211199. 8 254-0 120. | 
2| 92. 2043.6 62146. 469. 3] 22200. 254. 9 120. 6 
93. 1044.0] 630147. 3 230201. 6 255 821.0 a ; 
94- 0044. 5 64/148. 270. 1 240202. 5 256.7 127.4 
94.944. 9] 65/149. 170. 6] 25203. 4 257.6 121. 4 
95. 8145-3] 66/150. 0}71.0] 26204. 3 258, 5122.4 
96. 7145.8] 67151. 0071. 44 27205. 2 259. 4 122. ö 
97. 6046. 24 680151. 971. 88 280206. 1 260. 3 123 
98. 5146.6] 691582. 872. 3] 29207. o 261.2 g 0 
22.4.2 291.272. _ 391297. 9 Pang 1 124. © 
100. 347. 5 1711154. 6073. 1] 231208. 8 10263. 0 124. 124.7 
101. 2 47.9] 720155. 573.5] 32209. 7 2263.9 124.9 
102. 148. 3 73/156. 474. 0 33210. 6 264. 8 125. j 
103. 0148.7] 741157. 74.44 34211. 5 265. 7/135. 7| 
103. 949.2 75/153. 2[74. 8] 351212. 4 51266. 60126. 0 
104. 8149.6] 76/159. 175. 3] 36213. 3 267. 6126. 0 
105. 8[50.0] 77/160. 075. 7 37214. 2 268. 5127. 0 
106. 7 50. 51 78160. 976. 10 380215. 1 269. 4127. 
107. 6 50. 9 79161. 8076. 5 216, o 270. 3127. 8 
108. 551. 3] 80 162. 7 77-0] 49/216,9\1 271.2128. 4 
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TABLE II. Difference of Latitude and 7. 
Dep Diſt Lat. DepDiſt Lat. DepDiſt Lat. l. 
50. 51 61 53. 8128. 7] 1210106. 757. [ 1810159. 6 F 
20.9] 62 54. 729.2] 22 107. 657. 5] 82/160. 5 21 01 
01.4} 63] 55. 629. 7] 23/108. 558. of 83161. 4 o 
21.9] 64] 56. 430. 2] 24/109. 458. 4] 84/162. 3 oz 
402. 44 65 57. 3 30. 66 251110. 358.9 85| 163. 2 g| 04 
3002. 88 66| 58. 231. 1] 26111. 259. 4} 86164. 1 6605 
| 203. 3] 67} 59. 131.60 27/112. 1159. 84 87/164. gf ql of 
13-8] 68] 60. 0032. 0 280112. 960. 3Þ 88765. 8 1006 
8 07.914. 2 69] 60. 932.5] 29/113. 8060.8 89 166.7 07 
, 28. 8104. 7] 70] 61. 733.0 39/114. 7161. 3Þ 991167. 6| 08 
I: og. 7195.2] 71] 62. 6033. 5 131 115.:5j61.7] 191/168. 5 09 
12 10.6[55.7] 72 63. 533.9] 321116. 462.2] 92169. 3 10 
13 11. 506. 1] 73] 64. 434.4] 33117. 362.7] 93/770. 2 I 
14 12. 305.6] 74] 65. 3134.9] 34/18. 263. 1] 941711 12 
15] 13. 20. 1] 75 66. 235. 3} 35/119. 1063. 60 95/172. o 12 
16 14.1107. 5] 76] 67. 0035. 8] 36120. 0064. 5] 96172. 9 13. 
17 15. ofo8. of 77 67. 936. 3] 37/120. 8164.6] 97173. 8 14 
+ 18] 15.908. 5] 78 68. 836. 88 38121. 765. of 98174. 6 15. 
19 16. 8159. of 79 69. 737. 2] 39122. 665. 51 99175. 5 16. 
0 17. 609. 4] 80 70. 6037.7 401123. 5166.6 2091176. 4 17 
21 18. 509. 9 81 71. 438.2 141124. 466. 4þ 201177. 3 18, 
* 22] 19. 410. 4] 82] 72. 338. 6 424125. 2 66. 9 02 178. 2 18, 
23] 20. 3]10. 8 $3] 73.239. 1] 43/126. 1067. 44 03179. o 19. 
24 21.211. 3} 84] 74. 139. 66 44 127. 0067. 88 04179. 9 =O. 
25] 22. 111. | 85] 75. 0040. 1] 45/127. 968. 3] o5|t80.0| . 
26 22.912. 3} 86 75.9[40.5] 46128. 8168, 8] 6181.7 
27 23. 812. 7 87] 76. 741. 0] 47129. 669. 34 07/182. 6 
| 28] 24. 713.2] 88] 77. 6041. 5] 480130. 569. 75] 08/183. 5 
29 25. 613.7] 89 78. 541.9 49131. 470. 2 09184. 3 
30 26. 5 14.1] 90 79.4042. 4. 51132. 3070. 7 10 185.2 
31 27. 314. 6 91 80. 342.9 151/133. 271. 1 211186. 1 
32 28. 215.1] 92 81. 143.4] 52134. 171.66 120187. o 
33 29. 115. 5 93] 82.0043. 880 53/134. 972. 1] 13/187. 9 
34] 30. 016. of 94 82.944. 3] 54/135. 8072. 66 14188. 
35] 30. 916. 5] 95] 83. 844. 88 55/136. 773. [ 15/189. 6 
36 31.817. [ 96 84. 745. 2 56/137. 6073. 5] 16190. 5 
37] 32. 6017. 44 97] 85. 6045.7] 57/138. 574.0] 17191. 4 
38 33. 517.9 98 86. 446. 23 58/139. 4/74. 4] 181192. 3 
39 34. 418. 4] 99 87. 3046. 6 59/140. 274. 9 19193. 2 
40 35-3 18. 100] 88. 247. 1 50 141. 175. 44 201194. o 
41 36. 219. 30 101] 89. 1047. 6 1610142. 0075. 9 2210194. 9 
42] 37. 019. 8 o2] 90. 048. 1] 62142. 976. 31 220195. 8 
43] 37.920. 3] 03 $0. 8048. 5 63/143. 876. 88 231196. 7 
44 38. . 04 91.749. of 64144. 677. 3 240197. 6 
45 39. 721. 2] os| 92. 649. 51 65145. 577.7] 25198. 4 
46 40. 621.7] ob} 93. 549. 9] 66/146. 478. 2] 260195. 3 
47 41. 5 22. 1 o7| 94. 450. 44 67147. 378.7] 27/200. 2 . 
48] 42. 3 22. 6 oS$| 95. 350. 90 68148. 279. 2] 280201. 1107. 
49 43.223. og] 96. 151. 4] 69149. 179.66 29202. 007. gf 891254-9 
44. 23. 6] 10} 97. 0051. 88 70149. 980. 1] 30202. 9108. 44 90255.“ 
510 45-0 24.0] 111] 97.9152. 3] 71150. 8 So. 6] 2310203. 7/108. 8] 291/56. 
$2] 45-9 24.5] 12] 9. 8052. 8} 720151. 781. [ 321204. 6 109. 31 921257+-$ 
$3] 46.7 25.0] 13 909. 753. 2] 73/152. 6081. 5] 33/205. 5 109. 8] 93258. 
54 47-6 25.4] 14/100. 553. 7] 74/153. 5082. 0] 34/206. 4 110. 3] 94259˙3 
55 48 5,25. 9 15/101. 454.2] 75/154. 3082. 5] 35/20). 3110. 7] 95/260 21139: 
56 49. 4 26. 44 16102. 3154.7] 760155. 282.9 36/268. 2111.2] 96.261. 
57 50. 3 26.9 17/103. 255. 1 77/156. 1083. 44 370/209. 0111. 7] 97 262.0 
58 51. 2 27. 3] 18/104. 155.66 780157. [83.9 38209. 9112. 1 980262. 
39 52.0 27. 19105. 056. 1 79157. 9184. 3] 39210. 8112. 6 99 263-7 f 
50 52.9 28. 3 20105. 8056. 5 80158. 884. 8 40211. 7113. 1 300 264.014 
Biſt Pep. Lat. Diſi Pep. Lat. Dift{Dep. Lat. Biſt ep. Tat. [Diſt Deps/Lat 
| | for $54 Points. 
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121103. 103. 8| 52. 2 187 55. 4206. 11 
1 od. 6e 52.7] 32756. 1 21207. 6[124. 4 
w 305. 563. 2] 83[r57.0 208; 4124.9 
11 106. 4 71 8457. 8 44209. 30125. 4 
1 107. 2164. 2] 85/158. 7 210. 1125.9 
15 2605. 1064. 88 8659. 5 211.0126. 4 
ns. 27108. 965. 31 37/160. 4 471211. 9126. 9 
1 28109. 8065. 80 88161. 2 96.6] 4+ 212.7127. 4 
11 910. 6166, 34 8962.1 5 213. 61128. of 
* j111. 5166. J goſt63.o 50214. 4128. 5 
— 31112. 467. 3] 191163. 8 215. 31129. o 
118 2113. 267. 85 92164. 7 216. 1129. 5 
1115 114. 1068. 44 93/165. 5 217. oft 30. o 
111 114. 9168. gf 94/166. 4 4217. 9130. 5 
WF 115. 8069. 44 951167. 3 218. 7131. o 
120 116. 669.9 961168. 1 219. 60131. 5 
12 117. 5/70. 44 97 169. © | 220. 4132.1 
5 118. 4 70.9 981169. 8 221. 3j132.6 
111 119. 271.44 9970. 222. 1133.1 
3 (120. 1172. of 200|t71: 5 223.0[1 33.6 
1120. 972. 5 201172. 4 223. 9]1 34-1 
| 121. 873. of- 0273.3 224: 711 34. 6 
; 122. 773. 5 03/174. 101 25.6135. 
; 123. 574. of 04[175.0 1226. 4135.7 
ö 124. 474. 6] 5/75. 8 227. 31136. 2 
"9 125. 275. il 06[+76.7 228, 1136.7 
| 126. 175. 6} o7[t77.5 229. 00137. 2 
f ; 126. 9176. 1 o81178. 4 229. 9137.7 
127. 876. 6] 09179. 3 230. 7138. 2 
128. 777. 1] 10180. 1 231. 60138. 8 
5 429.5177. 6] 211]181.0 232. 4139.3 
0 1 30. 478. 1 12 181. 8 233. 31139. 8 
7 131.278. 6] 131182. 7} 234. 21 40. 3 
ol 132. 179. 1] 1483.5 2 35. 0[140. 8 
: 132. 979.7 151184. 4 235. 9]141. 3 
4 133. 8080. 2} 16|185. 3 236. 71141. 8 
3 134. 780. 7] 17186. 1 237. Ae 
3 135. 581. 2J 18187. o 238. 4142. 9 
5 136. 481.7 19187. 8[1 39. 3143.4 
5 137. 2082. 2 20 188. 7 240. 2143. 9 
138. 1082. 7} 2211189. 60113. 241. 00144. 4 
- 138.9183. 3 221190. 4114. 1241, 91144. 9 
6 139. 8083. 8 23[191. 3 61 83242. 7145.4 
; 140. 784. 3} 24192. 1115. 84243. 60146. © 
Pl 141. 5 84. 81 250193. 00115. 85244. 4146. 5 
31134 142.485. 3 261193. 80116. 861245. 3 ay I 
1 24.2] 07 143-2[85. 88 27194. 7[116. 871246. 2147. 5 
0 24.7] 08 144.1 86. 3] 281195. 6/1117. 88247. 0148. o 
9 25. 2 09! 145. 0886. of 29196. 4117. 891247. 9148. 5 
x 253.7] 10 145. 8187. 44 30197. 3118. 2] 90248. 71149. o 
7 26. 2] 111 146. 787. 9 2311198. 1118. 7] 2911249. 60149. 6 
5 26.7 12 21147. 5088. 44 320199. 0119. 2 920250. 4 1 50. 1 
4173 27.2] 130 148. 488.9 33199. 8119.7] 93/251, 3/150. 6 
3 27. Td 149. 2089. 4} 34/200. 7 120. 3] 9402522151. 1 
2 28. 31 15 | 150. 1089. of 35/201. 60120. 8] 95/253. 00151. 6 
111: 28, 8] 16 . 151. 090. 44 360202. 4121. 3] 96253. 9152.1 
0 29. 1 17 ; 151. 8091. 371203. 3121.88 972547 152. 6 
's 29.8] 18 . 152.791. 5 381204. 1122. 3 98 255. 6153.1 
11; 30. 31 19 . 153. 5192. of 39205. 00122. 8] 99 256. 5153.7 
601 30.8 291192. 9161. 74 150 I 54: 4192. 5 1491205: 81123. 3 3]_30c[257. 3[154-2 
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7133-9] 12111 
34-4]. 
35-© 
35. K 
36.1 
36.7] 
37.2 
37.8 
38.3 
38. 9 
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139-4 
49- © 
40.6 
41.1 
41.7 
42.2 
42.8 
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1 72,24 90 
Ws. 106.9 72.8 191 
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49.4 123.9] 82. 88 09 
50. 124. 7] 83. 34 10 
50. 125. 5 $8.9] 211 
51.1 126. 4] 84.4] 12 
$1.7 127.2] 85.0 13 
$2.2 1238.0] 85.5] 14j1: 
52.8 128.9] 86. 1 15 
53-3 129. 7] 86.54 16 
53-9 130. 5} 87.2 17 
54-4 131.4] $79.8} 18 
55-0 132.2| 88. 3] 19 
55.6 133. 0 88. 9 20 
56.1 133.8 89. 4 221 
56 7 I 34- 7] 90. 0] 22 
57-2 135.5 90.5] 23 
57. 8 136. 3] 91.1] 24 
58. 3} 651137-2] 91.7] 25 
58. 9 138. of 92. 26 
59. 4 138. 8] 92.8] 27 
60. o 139.7] 93-3] 28 
5 . 
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5101. 2 
71102. o 
1102, 8 
103. 6 


1104. 4 


105. 2 
21106. o 
3 106. 8 

107. 6 
5 108. 4 
61109. 2 
110. o 
110. 8 


112.4 
113. 2 
114. o 

114.8 
4115. 66 
116.4 
117. 2 

118. 0 
118. 8 
119.7 
120. 5 


122. 1 
122. 9 
123.7 
124. 5 
125. 3 
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123.9 
oY 
130.1 
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13. 7 
$37: 5 
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1 . 6 47-1387} 121) 93-5 
2 «3 47-9:39- 3} 22] 94.34 
3 9 48. 7 40. o 285. a 
4 . 5] 649. 540. 6 24 95. 8 
5 12 50. 241. 2] 25 96. 6 
6 .8 51. 0041.9] 26; 97.4 
710 „ 51. 8142.5] 27] 98. 10 
8]; þ 52. 6143.1] 28 98.9 
5M 7 53+ 3143-8] 29 99-7 
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151. oo. 8 111/10. 903.9 171½ 70. 906. 0 231/230. 9ſo8. 1 5917 295. 10. 
52. oo. 8] 1211.93. 9 72171. 905. 0 32/231. 908. 1] 9229. $19. 
53.001. 8 13 112. 904. 0[ 73 172. 906. 1 332 32. 9ſo8. 24 93/2 
54. 001.9 14/113. 9/4. 0 74/773. 9 05. 1. 34/233. 908. 24 
55. 001. 9 15 13. 904. o 751174. 9,06. 13 35/34. 908. 2 
56. olo2. 0 16115. 904. 1 76175. 9 0b. 2] 36235. 9ſ08. 3] 
37.0 02.0 17 116. 9/04. 1 771176. 9.06. 2] 37236. 9108. 3 
58:002.0| 180117. 904. 1 78[177.9 06. 2] 38/237. 908. 3 
39. 0 02. 1 19118. 904. 2 79/178. 9 06.3] 39238. 908. 4 
60. 0 O02. 1120 119.904. 2 1890172. 9 179. 9 06, 6. 3 14212 39. 9198.4 30! 
it{Dep Lat. Din Dep. Lat. Dilt/Dep. Lr. Lau Dep. [Lat 


for 88 Degrees. 


— 
rY 3 


* 2 


. „ 
4 * ? 
7 
* 


—— — —— —— 


Dit Lat. DepfLiſt. Lat. Dep Diſt Lat. [Dep Diſtſ Lat. Dep Dit Lat. . 
"lot. o|ao..1 61 60. 903. 2 1211120, 8106. 3 7181180. 7 09.54 241 
2]0240{00, 1, 62 61. 903. 2 22121. 8006. 44 82181. 70g. 5 | 
; 3003. 0/0042] 63 62.9103. 3|: 23122. 8006. 44 33/182. 7j09. 6 
1 4/04. oſoo. 2] 64 63. 9,03. 3] 24/123. 8006. 5} 84/183. 709. 6 
os. 105. oſoo. 3] 65 64.903. 4] 251124. 806. 5 35/184. 710g. 7 
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los o). oſoo. 4] 67 66. 9003. 5 27126. 8/06. 6] 87186. 710g. 8 
bb. dos. ooo. 4] 68 67. 903. 6 28/127. 806. 7 88187. 7/09. 8 | 
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nos. 6] 71 70. 903. 7 1371 30. 806.9 
8 1212. oo. 6] 72] 71.903. 80 321131. 8006. 9 
8 13013. oo. 7] 73] 72.903. 8] 33/132. 807. 0 93 492.) 
8 14014. ooo. ] 74] 73-9193-9] 34/133. 3197.0] 94[193-7 
g 15015. 019%. 8] 75] 74-9193-9] 35/134. 80. 1 95/1947 ; 
16/16, oſoo. 8] 761,75. 9104-0] 361135. 807. 1 9619571. 34: 56 
1717. 000. 9] 77] 76. 904. 0] 37136. 8107.2]. 97 196, 7/10. 31 


18118, o. 0. 9 78] 77. 904. 1 38137. 8 
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20120. [o. of 80 79. 9104.2 | 401 39. 8007. 3J 200199. 710. 5 
| 21/21, 0j01.1] 81 80. 904. 2141 140. 8107. 4 2010200. 710. 51 
22022. 001. 11 82 81. 904. 3] 42141. 8007. 4 6 
| 23123. ojo1.2| 83 82. 904. 31 43/142. 8007. 5] 03/202. 7/10. 6 
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| 27127, o]91.4] 87 86.9104-6] 475146. 8007. 7] 071206. 710. 8 
28028. ojol.'5 | 88 87. 904. 6] 48147. 800). 7] 081207. 7/10. 9 
29129. 0 01. 5 89 88. 904. 7] 49148. 8j07. 8] ogſz08. 710. 9 
300 30. ojoI.6] go 89. 9194-7 50 149. 8107.9 101209. 711. 0 
31031. oſo1.6] 91 90. 904. 8 i 07.9] 21170. 711. o 
1. | 151. 8j08.of 12[211.7[11. 1}: 
033.001. 7] 93 92-9194-9] 53/152. 808. 0] rzf212.7]11.1 
34034. o|01. 81 94] 93.904. 9 54153. 8ſo8. 1 142 13.711. 2 
35135- o[o1. 8] 95 94.905. 0[ 55154. 8]08.1] 151214. 711. 24 
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905. 1] 581157. 8068. 31 180217. 711. 4 
9 
9 


S 


05. 2] 59158. 8008. 3] 19218. 711. 5 
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42041. 902. 21 oꝛz toi. 905. 3] 62161. 8008. 5], 220221711. 6 
63042. 9102.2], ozþ102. 905. 4] 63/162. $08.5] 23/222. 711.7 
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52. 902. 8] * 131112. 805. 9 73/172. 8j0g. 1] 33/232. 712.2 & 
33-9j02.8] 14113. 8006. 0 '74}173-8]0g.1] 34233. 7112-2] Ty 
51.902. 9 151114. 8006. 0 75/174. 8009. 2] 35/234 7112-3] » 
55-9j02.9] 16115. 806. 11 760175. 8Sſog. 24 361235. 712. 3 © 

$7156. 9003. [ 17/116. 8006. 1 | 77/76. 80g. 3] 37236. 712.4 i 
57. 903. 0 18117. 8006. 2] 78j177. 810g. 3] 38j237. 712. 5 1 
58. 903. 11 19118. 8006. 2 79178. 8009. 4 238. 7 11 
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„ ” . . 
a * 7 ” 
. E 13 1 $ 
f 1285 $4 {tp #3 3 T5 3» 
5 "4-0" T „ : 
= -1 e . 4 
„„ ” — R 2 ** N * * 
* 
L * 


[Diſt|Lat.[Dep}Dift] Lat. [Dep [Diſt Lat, Dep Diſt Lat. Dep Did Laſt p 
ier o 1 57 60. 904. 3121 120. 08. 4 | 1811180, 6126 2 48 4116. $ 
22452. oſob0. 1] 62 61. 904. 3 221121. 708. 51 821181. 6 12.7 (42 241, 16.9 
3103. oo. 2] 63 62. 8 04. 4 230122. 708. 6 83/182. 6 1286 430242, 416.9 
4124. Coo. 3] 64 63. 804. 5] 24123. 708. 6 84/183. 6112.8] | 4447.0 
5ſos. oſoo 3] 65 64. 8 04. 5 25/124. 7108.7 | 851184. 6112.9, 434.40. 
6106. oog. 1 66 65. 8 04.6 260125. 7108.8] 861185, 6113.0] 464.471 
2 07. oſoo. 5] 67 66. 804. 7 27/126. 708. 9 87/186. 6 3.0 47 246, 47. 
. A en & 68] 67. 8 04. 7] 280127. 708.9] 38187. 5413-1] ; 148 247+ 4147. 3 
90e. o.. 6] 69] 688,04 B| 291123. 7/09.0] 891188. 503.2 491248, 4117.4 
- 1616. oſoo. 7 479 69. 8 94-9] 301129. 7109.1 90189. $[13-2 | 1591249. 4/17-4 
"11111, foo. 8| 77 70. 8105.0] 1311130. 7/09. 1 1910190. 513. 
1 1212. ojoo. 8 7 71. 8j05.0] 320131. 7109.2] 921191. 513. 
13013. [o. 9 73] 72. 805. 1 33 132. 7109.3] 930192. 5 
14/14. oo. of 74] 73. 805. 2] 34/133. 709. 30 941935 
1515. oſol. [ 75 74. 8105.2] 35/134. 709. 44 95/194. 5113: 

16016. oo. 1 78 75. 805. 3] 36135. 7109.5] 96195. 5 

171. 001. 2] 77] 76. 805. 4] 371136. 7,09. 5 971196. 5 

18018. 0jo1. 3] 78 77. 805. 44 380137. 709. 6 9801975 
1919. 0001. 3] 79 78. 8ſo;5. 5 39138. 709. 7] 99198. 5 | 
3 20020. 0jo1.4] 80 29-805. 6 9392.22. 2000199. 5013. N. . 

21 20.9 01. 5 51 80.8 05.7] 141140. 309 8 201200. 514. o 261 260. 41“. 
22 21. 901. 51 82] 81. 805. 71 420141. 7109.9] 02201. 5014.1 62261. 4118, 

23022. 901. 6 83 82.8/05, 8] 43/142. 710. 0 03/202. 514. 1] 6352, 418. 
22423. 901. 7 84 83, 8 05. 9 44/143. 710.0 04203. 514.2] : 641263. 4118, 
2524.91. ] 85| 84.8/05.9] 45144. 710, 10 5254. 514. 3] 65/264-4[18, 

L 26025. 901. 8] 86 85. 8 06. 0 46145. 6010. 24 060205. 514. 4 66265. 18. 
27 26. 901.9 87 86. 8 06.1] 47/146. 6010. 2] 071206. 514. 4 67266. 418. 
2327. 902. 88] 87. 8 06. 1 480147. 6010. 31 08[207. 54. 5 680267, 4 
| 29 28.902. 0 89| 88.8j06.2] 491148. 6[10.4 | 09208. 5 14.6 69268. 1 
a 229.902. 20 89. 8:06. 3 9149.01. 5 101209. 5 14.6 11,2987 
31 30. 9/02. 2 91 g0.8j06. 4 1510150. 610. 5 | 2110210. 514. 7 | 271]270«3)48. 
2231. 902. 2] 9291. 8106, 4] 52/151. 6010. 6 12211. 5/14. 8] 7218715 3% 
3332. 9/02. 3] 93] 92. 806. 5 53/132. 610. 7 130212. 514. 8] 7372,00. 
i 3433. 902. 4] 94 93. 806. 60 54/153. 6010.7] 14213. 514.9] 7473,00. 
: 3534.9 02.4] 95 94. 8106.6] 55/154. 6110.8] 15/214. 515.0] 7570. 
: 3635. 902. 51 96 95. 806. 7] 56/155. 6010.9 16|215. 55.1 7675. ly. 
; 37136 9002. 6 97] 96. 806. 8] 57/156. 6010. 9 17/216. 5015.1]. 77 276, 3119. 
38 37. 9162, 7 98 97. 8106.8] 580157. 6611.0 180277. 515. 2J 787.1. 
3938. 902. 7] 99 98. 8006. 9 59 2 11.1] 19218. 515. 3 2205 , 
59. 8 01219. 5015. 3029. . 
9 392.9 02,8 100 gy. 807. o 60 159-611. 2 2 = Sera jen um 
; . 221.5 15. 5 82 281. 3|19- 
222. 5 15. 5] 832 J 
223. 515.6] 844233+ 319 
224. 5/15, 7] 851294 31!y- 
225. 515. 8] 86]255+JY19- 46. 
226. 515. 8] 894486. 320. 48/47. 
227. 5115.9] 881487+3129. 49 48. 
228. 5116, 0 39158, 310. 60 49. 
D $116.01, NC IN 56. 
[ {2 30. 4/16. 1 || 2911390: $179: 62151. 
231. 4116. 2 | 9212914329 53152. 8 
232.416. 2 | 93/4923 54153. 8 
233. 4/16. 3] 94/9075 $5154. 8 
234- 4116.4 | 9512943" 655. $ 
235. 416.4] :961295+ 3170: $7156, 8 
236. 4/16. 5 |; 9796,37. 
2 37. 4116..6]* 938/9735 59058. 
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Did Lar.!DepDift| Lat. | Dep pid Lat. 
50. 706.4 12101 12. 12-60 187 180. 6rd. 9 
61. 7106. 5 22;121. 312. 71 220191. 0 ofrg. 0 
62. 7106.6] 23122. 312.9 83182. 0019.1 
63. 606. ] 24123. 313. of 84183. 0.19. 2 
64. 606. 88 251124. 313.1 850184. 019. 3 
65. 606. 9] 26 125. 313. 21 866185. 0019. 4 
66. 60%. [ 27/126. 313. 31 87/186. 019. 3 
67. 607. 1 280127. 3/13. 4 r : 
68. 607. 2] 291128, 313. 5 39188. 019. 8]. 
10109. . of. 69. 6107. 3 30122. 3j13.6] 90 90 189. 22215 
1110. 901. 1] 71 70. 607. 4 131/130. 3013.7 91 189. 9 9120. 0 
1211. 901. 30 72] 71. 67. 5] 320131. 313.8] 92190. 920. 1 
13012. 901. 44 73] 72. 600). 61 331132. 313.9 93/191. 920. 2 
13.901. 5 74 73. 60). 7] 34/133. 314.0 94192. 9/20. 3 
14. 901. 6 75/74. 600. 8] 35/134. 314.1] 95/193. 9/20. 4 
15. 901. ] 76 55. 60). 9 361135. 3114-2] 96194. 9 20. 5 
16. 901. 88 77 76. 608. 0] 37136. 214. 31 97195. 9/20. 6 
17. 901. 9 78 77. 608. 11 380137. 214.4] 98196. 920. 
18.9102.0] 79 78. 6.08. 3 39138. 214. 5] 99197. 0. 8 
19.902. 1 80 79. 6108.4] 401 39. 214. 6 200 198.9 20.9 
902. 24 81 80. 6008. 5 1410140. 214. 7 201199. 921. o 
. 9]02. 82] 81. 508. 6] 420141. 214. 8] 02200. 921.1 
. 9192-4] 83] 82. 508. 7] 43/142. 214.9 03/201. 921.24 
902. 5 84 83. 508. 8] 44143. 215.0] 040202. 921. 3 
. 9192.6] 85 84. 508. 9 45/144. 215.2] 05/203. 921.4 
. 9192.7] 86 85. 509. 0] 46145. 215. 3] 06204. 921.5 
26. 902. 88 87 86. 5 og. 1 71146. 215.44 7205. 921. 6 265.5. 
27. 8102.9] 880 87. 5ſo9. 2] 480147. 215. 5] 08/206. 921.7 266. 5b. 0 
28. 803. o[ 89 88. 509. 3] 49148. 215. 60 09207. 921. 8 267, 8028.1 
29. 83.1]. 90 89. 509. 4 50149. 215. 7] 10[208. 821.9 0 268. « $128, 2 
30. 803. 2 91 go. 5[0g.5| 1511150. 2[15.8| 2110209. 8|22.0 4269.5 l.; 
31. 8103-3] 92 91. 509. 6] 52151. 215.9 120210. 8022.2 270.5128, 4 
32. 803. 44 93] 92. 5ſo9. 7] 53/152. 2016.0 131211. 8j22. 3 274.3128, 5 
33- 8003. 6 94 93. 509. 8 54/153. 2116.1] 14212. 822.4 272. 5026.6 
34. 803. 7] 95 94. 509. 9 55154. 116. 2] 15/213. 8022. 5 
35. 8ſo;. 88 96 95. 5010. 0] 56155. 116. 3] 16214. 8022. 6 
36. 803-9] 97] 96. 510. 1 57/156. 116. 44 17215. 8022. 
37. 804. of 98 97. 510. 2] 58/157. 1016. 5 18/216. 822. 8 
38. 8194-1} 99] 98. 5/10. 3] 59158. 116.66 19217. 8022.9 
39. 8124-2] 100| 99. 510. 58 60159. 1016. 7 20218. 8023. o 
40. 8004. 3] 101100. 4010. 6 161/160. 116. 8| 2210219. 8023. 1 
41. 804. 44 02101. 410. 7] 621161. 116.9] 220220. 8023. 2 
42. 804. 5] 03/102. 4J 10. 8] 631162. 117.0] 23/221. 8023. 3 
43. 804. 6] 041103. 4010.9 64/163. 117.1] 24222. 8023.4 
44. 8004. 7 5/104. 411.0 65164. 117. 2] 25/223. 8023. 5 
45. 704. 8 06105. 411. 1] 66165. 117. 3] 26/224. 8023.6 
« 7194-9] 07106. 4/11. 2] 67/166. 117. 51 27/225. 8023.7 
05.0] 08107. 4/11. 3] 680167. 117.6 28/226. 7/23. 8 
05. 1] 09108. 411.4] 69168. 117.7] 29227. 723.9 8 
05.2] eie. 411. 5 70169. 1017. 8 ME 228. 724. o 22 
OS. 3] 111/110. 411.6 171/770. 117.9 2311229. 7 24.1 f 
05.4) 12111. 411.7] 726171. 118.0] 320230. 724.24 
7195-5] 13112. 411.8] 73/172. 0018.1] 331231. 7/24- 3] 
95.60 14113. 4jii.9] 74173. 0018. 2] 34/232. 724.5 
05.7] 15/114. 412.0] 75/174. of8. 3] 35/233. 7/24. 6 
05.9] 16115. 412.1] 760175. [8.4] 360234. 724.7 
06. 17116. 412.2] 77/776. 018. 5] 37235. 724. 8 
o6. 1 18/717. 4/12. 31 78177. 0018. 6 381236. 724.9 
06. 2] 191118. 312.4] 79178. 018.7] 390237. 725. 0 
06. 3 1200119. 3 12.5 180179. 0118.8] 2400238. 7 23.1 | 
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67.00. 1 61 61 760. 5 7.4 
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5 N 
202. 0/00. 4 62 61.5 22, 2] 42 
jez. oſoo. 44 63 62. 5 22:3] 43 
404. oſoo. 5 64 63. 5 22.44 
55. oſoo. 6 65 64.5 : 6122.5] 454 
6 . 


| glo8. gj01.1.] 69] 68. 5108.4] 29128. 015. ] 891187, 6123. % 


: a 27 . 22,8 | 
' $7. 901. o] 68] 67. 5108.3] 28127, 0115.6] 881186, 6/2 1s | 
10009. 9101-2 70} 69. 58. 5 301129. 0115.80] 90188, 6123. 1: 


(10. 9/01. 3] 71 70-5/08.6| 131]130,0[16.0] 91189. 6123. 3A 
1011. 901. 5] 72] 71. 508. 8] 32j131.0116.1} 92190. 623.4 
102.901. 6] 73] 72. 508.9 33.132.016. 2] 93191. 6023. 5 
14013. 901.7 74] 73+ 4009. 0 34/133. 016. 3] 94192. 523.6] 54/282. 130. 9 
104.9401. 88 75 74. 409. 1] 35/134. 016. 4] 95 193. 523.7 55 253- 131. o 
100 5. 91.9] 76 75. 409. 3] 36/135. 016. 6] 96 194. 53.9 56284. 131.2 
16. 92. 1 77 76. 4/09. 44 37/136. 016.7 97 195 5124-0] 5755.31. 3 
1$17. 902. 2] 780 77. 4ſog. 5] 33/137. 016. 8] 98196. 524.1] 580256. 131.4 
19118, 9102.3] 79] 75. 409. 6] 39138. 16.9 99/197. 5[24-2] 59257-11315 
219. 9102: 4j_ Bol 78-4,09-7þ _401139-0 11241 | 200119k $124-4] Gojagh biee7 
| 21/20, 802. 66 810 80. 4 og. 9 141139. 97. 2] 201199. 524. $f 26159. 0031. 8 
22121, 802.7 82 81.4 10.0] 42/140. 917. 3] 02/200. 54. 6 62 2609. 031.9 
23122. 802. 8 83 82.410 11 4314.9 7.4] oz{201. 524.7] 630267 3 
24/23. $102.9] 84 83. 4 10.2] 4442.97. 5 04/202. 524. 8] 64262. 00 1 
25124. 83.0 85 84. 4,10 4| 451143-9j17.7] 05 203. 5]25.0] 651263. 032.3 
26/25. 803, 2] 86 85.4 10 5] 46144. 917. 8] 06 204. 525. 1] 660264. 032. 4 
27126. 803. 3} 87] 86. 3 10. 6 471145 97.9] 07205. 4125-2] G7j265.0f32: 5 
28127. 8103, 4] 88 87. 3:10. 7] 48146. 918.0 08[206. 425. 3] 68266. 0032. 6 
29128. 8/03. 5] 89] 88. 3 10. 8] 49147918. 1 og 207. 425.4 691267. © 32:8 
p29. 8103.7] 90 89. 3 11. 0 50148. 9118. 3] 10208. 428.8 2088. ol 32, 9 
31130. 8703.8] 91 0. 311. 1] 1511149. 918. 4] 2111209. 425. 7 271269. 0033 · 0 
731. 803. 9 92] 91-3 11.2] 32/150. 918. 5] 120210. 425 8] 7200. 0033˙1 
33132. 804. o] 93 92. 3 11. 3] 53151. 9118.6] 13/211. 425.9] 73/271. 0033. 2 
363.74. 1] 94/93. 3 11. 5] 54/182. 8118.7] 14/212. 4[26.1] 74½271·9038˙4 
33134- 7194-3] 95 94-3 75 6] 35/153. 818.9] 15213. 426.2] 75 272. 91334 5 
3135-7104. 4] 96 95. 3/1 1.7] 56/154. 8]19.of 16[214. 426. 3 761273- 9133s 6 
37136. 704. 5 97] 96. 3 11.8] 571155. 8019.1] 171215. 4126.4] 77274. 903327 
3$137. 7104. 6] 98] 97-3 11.9] 581156. 819. 2] 18[216. 426. 51 781275. 9133: 9 
39138. 7104.8] 99 98-3 12.1] 59157-8119. 4] 19217. 4026.7] 791276. 9/344 © 
$139: 7/24. 9. 100. 99. 99.3 12.2] 60 188.819. 5 20 218. 428.8 8071. 934.1 
#140. 7105. o 101 100. 2 12.3 161159. 819. 6 2210219. 3026. 9 2811278. 9 34.2 
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IDi&{Lar.|DepſUurLar|Dep|Dij&| Lat. [Dep Di: 5 
1ſen. cjoo. 2f 61 69. 2{14. 8Þ 121]117. 4029. 3þ 1811 | 
[91.9 00.5] 62 60. 215. 0 22118. 429. 5 
302. 900. 7 630 61. 115. 2 23/119. 329. 8 
403. 901. o 640 62. 115. 5 24/120. 3030. o 
504. 90, 2 65/63. 115. 7 25/121. 3030. 2 
05. 801.5] 660 64. 16. 0 260122. 3030. 5 
o. 801. 7 67] 65. 016. 2] 27/123. 230. 7 
87. 801.9 68 66. 016. 5] 280124. 231. o 
9108. 702. 2 69 66. 916. 70 29125. 2031. 2 
99. 202. 4 70} 67. 9116.9 30 126. 1031. 5 90 
10. 7192.7] 71} 68.917. 2 131/127. 1031. 7 191 
11. 602.9] 72 69.977. 44 32128. 1031.9 
12. 603. 1 73] 70. 817.7] 33/129. 0032. 2 
13. 603. 44 74 71. 817.9 34/130. 0032.4 
14. 6003. 6] 75 72. 818. 1 35/131. 032.7 
15. 503. 9 76] 73. 718. 4] 36152. 032. 9 
16. 50. 1 77] 74. 7118.6] 37 32.933. 2 
17. 504. 4] 78 75. 718.9 38/133. 9133-4 
18. 404. 6 79 76. 719. 1] 39134. 933. 6 
19.404. 80 80 77.61.4040 I 35. $1 33- 9] 200 
120. 4195.1] 81| 78. 6019. 6 1411136, 8| 34. 1] 201 
121. 3195. 3] 82] 79. 619. 8] 421137. 834.44 02 
22. 305. 68 83 80, 5120.1] 43i138. 734.66 03 
23. 305. 8] 84 81. 5/20. 33 44139. 734. 80 04 
24. 306, [ 85 82. 5 20. 66 45/140. 735. 1] 05111 
25. 206. 3] 86 83, 420. 8] 460141. 735. 3] 06 
26. 206. 5] 87 84. 421.1] 47/142. 6035. 6 07 
27. 206. 88 88 85, 421. 3] 48143. 6035. 8] 08 
28. 10). of 89 86. 421. 5] 49144. 6036. 1 og 
22.17.30 95 87. 321.88 50145. 5 36. 3 10 
30. 1197. 5] 91 88. 322. 00 1511146. 536. 5 211 
31. 0197. 7] 92 89. 3122.3] 521147. 5036. 88 12 
32. 0j08. of 93 90. 2 22. 5 53/148. 5 37. 0 13 
33. ob. 2] 9491,22. 7] 54/149. 437. 3] 142 
34. oſo8. 5] 95 92. 223. [ 55/150. 437. 5] 15 
34. 9108. 7] 96 93. 123.2] 560751. 437.7] 16 
35. 9129. Of 97 94. 123.5] 571152. 338. 0 17 
36. 909. 2] 9895. 1023.7] 58/153. 3 38. 2 18]: 
37. 8199. 44 99 96. 124.0] 59154. 338. 5 19 
38. 8jog. 7] 100 97. o 24.2] G60j155.2 38.7 20 
39. 8ſog gf 101] 98. 024. 4 1610156. 239. of 221 
40. 8010. 2] oa] 99. 0024. 7] 621157. 239. 2] 22021 . 1273 
41. 710, 44 03] 99. 9124-9] 63158. 239.44 23/216. 454. of 33274. 6168.5 
42. 710. 6 04100. 9025. 2] 64159. 1039. 7] 24217. 354. 2] 84275. 6066. 
43. 710. 9 ogl101.9]25.4| 65160. 1039.9 25/218. 354. 4 385/276. 569.0 
44. 611. 1 06102. 8025. 7] 66161. 1040. 2] 26219. 3154.7] 8$61277.:5169-2 
45. 6611. 44 o7j103. 825. 9 67162. 0040. 4 271220. 3154-9] 37/278. 509. 
46. 6011. 6 08/104. 826. 1] 68/163. 040.7 280221. 255. 2 880279. 49. 
47. 511.9 og{los. 8026. 44 69164. 0040. 9 29222. 255. 44 89280. 69.9 
48. 5112.1] 10106. 7/26. 66 y0[164.9]41.1] 30j223-2155:7 N 
49. 512. 3] 111107. 726.9 171/165. 9141. 4| 231224. 1155. 9] 291/282. 3%0.4 
50. 512, 66 120108, 727. 1] 720166. 9041. 66 32225. 156. 1 92/283. 3½0. 
51. 412. 88 13|rog. 6027. 3 73167. 941.9] 33226. 1056.4 93ʃ2 
52. 413. u] 14110. 6027. 60 74/168. 8042. 1] 34/227. 056. 6 94/2 
53. 413. 30 15/171. 602. 8] 75/169. 8042. 3] 35/228. 056. 9 952 
8 54. 313.6 16112. 6028. 1] 76170, 8042. 6 361229. 057,1 5 
55.3013. 88 17/113. 528. 3] 77/171. 7042. 80 37230. 057, 44 97 
| £156. 3[14. of 18114. 5128, 6] 781172. 7/43. 1 3802 30. 9/57, 6 8289 
5957.24. J 19115. 528. 88 79173. 7143-3] 39.231.957. 8] 99290. 
eee 1301174: eee 
in Dep¶ Lat. Piſt Bep. Lat. Biſt Bep.¶ Lat. Di Dep. Lat. Dit Dep. 
(222 : : for 76 Degrees. | 


- 


TABLE III. Difference af Latitude and Dehner for 19 — 


0 17 Dep Dit Lat. p Diſt Lat. 1Dep Dja}Lar % Dept = 


01; oo 3Þ 1 . 95.8 121176. 91 31. 3 181]474. $46.8} 
: | 22{117, 84 31. 6: 175. $47.0 


| 
| 23]118, 3077 8] 33/176. 807.4 
i 24119. 8 32. 40 $41177- 7147-6 
04. 8 01. 3] 63] 62. 8076. 81 25/120. 732.4] 851178: 7 47-9] 
8 66 11 260121. 732. 6 360179. 78. D. 
8 3 | 271122. 7132-91 87180. 6048.44 
702. 1 68| 65. 77. 6] 280123. 6133-1 880181. 6048. 7 
7102.3] 69 66. 617.9 29124. 6033.4 89182. 6048.9 
702. 6] 70 67. 618. 30 125. 6133-6] 90/183. 5049.2 
o. 602 8 71 68. 618. 4} 131/126. 533.9 191/184. 549. 4 
1. 603. 1] 72 69. 58. 6 321127. 534. 2 92 185. 5149.7 
12. 6003. 4] 73] 70. 518.9 33/7128. 534.4 93/186. 449. 9 
03.0] 74 71. 519. 2] 340129. 434.7 94187. 450. 2 
03.9] 75| 72.419. 4] 35/7130. 434.9 95/188. 450. 5 
504. 1] 76 73. 419.7] 360131. 4135-2 96/189. 350.7 
04.4} 77 74·4/19.9J] 371132. 3035.51 97/190. 351. 0 
404. 7] 78] 75. 30. 2J 381133. 3135-7] 981191. 2151-2 
18.404. 91 79 76.3 ys 39134. 336.0 99192. 2 51. 5 
400135. 2 36.2 200193. 251. 8 


Nr 05.4] 81 78. 21. 00 141/136. 2 36.5201 194. 152. o 8 
| 05.7] 82] 79.21. 2] 42/737. 2 36.7] 02195. 1152.3 n 
: 06, 0 83 80.2|21.5] 43/138. 137.0] 031196. 152. 5 " 

4 06. 2 84/81. 1021.7] 44139. 1137-3] 04197. 0052. 8 hy 

64.1 06. 5 85] 82. 1022.0 45140. 137. 5J 05/198. os 3. 1 f 

64.4 06,7] 86| 83. 1022. 3 46141. 0037. 8] 06{199. of5 3. 3 BY 5 

64.6 07.0] 87] 84. 0022. 5] 47/142. 0038.0 07199. 953. 6 _ = 

64.9 07.2] 88 85. 0022. 8] 480143. 0038. 3] 08/200. 953. 8 | P, 

65.1 07.5] 89 86. 023. o] 491143. 938. 6 09201. 954.1 4. 

x J 86:9Þ3-30_Sol144:9138:8|_rojzos: B54 5| 

br. 6 08.0]  g1) 87.923. 6] 151/145. 8139-1] 2110203. 8 54:6 7, 

65. o8. 31 92 88. 9/2 3. 8} 521146. 839. 3] 121204. 8054.9 

66. 08.5] 93} 89. 8124-1} 531147. 8]39-0] 131/205. 7155-1 


o8.8] 94 90. 8124.3] 541148. 7139-9} 14206. 7155+ 4 
11 95 91-8[24.6] 55149.) 850 If 151207. 7155-6 
3} 96 92. 7124.8} 56/150. 7149-4] 16208. 6155-9 
og. 6] 97 93.75. 11 57j151.6]49-6] 17/209. 6056.1 
81 98 94.725. 44 58/152. 6149-9] 18/210. 6056. 4 
199 95. 625. 6 59153. 6141-1] 19211. 5156. 7 
4410/96. 625.9 60184. 541-4 20212. 5 56- 56-9 
.6110.6] 101] 97. 626. 1 161155. 5141-7] 221/213. 5057. 2 
10.9] oz] 98. 5126.4] 621156. 541.91 220214. 4 457.5 
51. 1 03 99. 5/26. 7] 63/157. 442.2 23215. 457.7 


„ © - wn. tv © Bo iwn wo 0 coo wn ww - a0. 


SSS III SDS 


8. 11.4] 04100. 526.9] 64/158. 44. 4] 24216. 458. . 
11.6] ogj101.4j27.2] 651159. 4142-7] 25/217. 358. 24 ; 15 
11.9] 06/102. 427.4] 660160. 343.0 260218. 3038. 5 i is 
12.2] 07103. 4027.7] 67161. 3043.2] 27219. 3158-7} . The SI , 
12.4] o8j104. 3 28,0 680162. 3143-5] 28/220. 259. % 88|278.2]74. 5} N 
12.7] 9105. 3028. 2] 69163. 243.7] 29221. 259. 3] 89279. 174. 8 | A 

". 3112.9} 10106. 2128.5] 70 164.2 2144-0] 30j222.2459. 5} | 901280.'4175- 0 [8 a 
3113-2] 111[107. 2128.74 171 165. 2 244.3 231223. 1 E 291/281. 175.3 [1 a 
13. 5 121108. 2029.0 720766. 1044. 5 32224. 160. 0 92282. 0075. 6 n 
13.7] 13jr0g. 1129.2] 73/167. 144. 8] 330225. 1060. 3] 93/283. 0075 8 8 
2114.0} 14010. 1029. 51 74168. 145.0 34/226. 0j60.6 94284. 076. 1 1 
14.2] 15/11. 1029. 8] 75169. 0045. 3] 35/227. 060. 80 952 84.976. 3 50 
14.5] 14112. 030. 0 76170. 0045. 5] 36228. 0061. 1 96 285.976. 6 y 
14.8] 171113. 030. 31 77171. 0045. 8] 37228. 9161.3] 970286. 976.9 1 
15.00 18/114. 030. 51 78171. 946. 1] 380229. 961. 60 980287. 8077.1 | * 
15. 3 19 114. 9439.8] 27972. 946. 3] 39230. 961.9 99288. 8177-4 Ta 
15.5] 120/175. 931.1 180/173. 9 46. 6 240 231.8 62.1 300289. 8173. 6 ny 

b Lat. Diſt Dep. Lar Bid Dep. Latſ Hit Dep. [Tar Pit Pep: Las 108 

7% 391 for r 75 Degrees | be 
ee PG AE AL RAGE AS 2 EB S2 PCr vr on Tu ren — | 9 N 
. 

A 


5 b 


hay! 
1 * 
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: r 16 8 * 
14 Degtees. 
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n e 
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n FAA 
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TABLE III. Difference of Latit Tay 
De #21 nies = Lat. 212 || Lat, Dex Nie Lat 
101. oſoo. 34 61 58.6 116. 333.3 1811174. 6149.9 ee 6 Ap 
2121.9 oo. 6 2] $9.6 117. 3033. 6 82 174.950. 42 232. * 36 
3102. 9/0. 5] 63] 60.6 118.233. 9 83]175- 9150. 431233461. * 
4403. $01.1] 64 61.5 119. 234.2] 841176. 850. 44234. 067 = 
5104. $101. 4] 65] 62.5 120. 134. 4 85177851. 1451235» 36 ow, 
6105. 801. 7] 661 63.4 121.1134-7] 861178. 851.3 461236. 4169. * 
706. 701. 9] 67] 64.4 122. 1035. [ 871179. 7]51.5þ 47|237-263.4 N 
8107. 702. 2] 68] 65.4 123. 0035. 3] 88180. 1151.8 460238. 4168, 576 
˖ 9 og. 7 02. 5 69 66. 3 124.0 35. 6 29% 181.525 49 239. 3168, 6 9.6 
toſog. 6 02.5} 70 67.3 124. 935.8] 901182. 652.4 241248. 168, 09. 
11010. 603.0] 71 68.2 125.9] 36. 1} 191/183. 6032. 6 251 10. 
12j11. 5103.3] 72 69. 2 126. 936. 4] 92184. 552.9 52 11. 
1412.53. %% 73] 70.2 127. 8136.7] 931185. 5153.2] $3 275 
14/13, 5103.9] 74/71. 1 128. 8 36. 9 94/186. 553.5] 54 13.4 
1514. 404. 1 75 72.1 129. 837.2] 95/187. 453.7 35 44.3 
16½15. 404. 4 76 53.0 130. 7137.5] 96/188. 4154.0] 56 13.3 
17116. 3104.7] 77 74-0 131.737. 8] 971189. 354. 3Þ 57 «16. 3 
18017. 305. [ 78] 75.0 132. 6038. o| 98190. 3154.6] 58 117.2 
19118, 305. 79] 75˙9 133. 6138. 3] 991191: 3154-3} 39 18.2 
2019. 2105. 5] 80/75. vi 134. 6]38. 6] 200j192. 2155.1 e 19.1 
21120. 2195. 88 $1] 77.9 135. 538. 9 2o1j193. 255. 4 261 are 
2221. 1006. 1 $82] 78.8 136. 5 39. 1} 02 194.455.7 62 1. 0 
23022. 106. 3 83] 79. 8 137.439. 44 03/195. 155.9] 63 i an 
24% 3. 1106. 6} 84 80.7 138, 439. 7] 04196. 156. 2 64 22.9 
2524. 0j06. 9 85] 81.7 139. 440. o 05197. oſ56. 51 6521 123.9 
2602 5. of07. 2] 86 82.7 140. 3 40. 2| 06198. of56. 8 662 26124. 9 
726. oj07. 4 87] 83.6] 141. 3140.5] 07199. ofs. o 67 155.9 
28026. 907. 7] 88] 84.6 142. 2 40. 8] os 199.957. 3] 68] 26.8 
29127. 908. of 89] 85.5 143. 241. 1] ogſ200. 957. 66 69 1.7 
30.2 8. 8jo8. 30 90 86.5 144. 241. 3] 10/201. 857.9] 70 28.7 
31029. 808. 5j 91 87. 5 145.1141. 6] 2110202. 858. 2 271 29.6 
32] 30. 808. 88 g2] 88.4 146. 1041.9] 12j203. 8158.4] 77 230. 6 
3331. 7109.1] 93] 89.4 147. 1142.2] 13/204. 758.773 31.6 
34032. 7109. 44 94 90.3 148. 0142. 4 141205. 7159. of 74 32.5 
35033. 609. 6] 95] 91. 3 149. 0142. 7 151206, 659. 3] 75/264. 33-5 
3634. 6]09. 9 96| 92.3 149. 9143-0] 16207. 6] 59. 5| 76/63 4.4 
37135- 610. 2] 97 93-2 150. 9/43. 3} 171208. 659. 88 574266.2116 15.4 
38] 36. 5j10. 5] 98} 94.227. 151.9143. 5] 18[209. 5060. 1] 78267. 36.3 
39037. 8 71 99 95-2127. 31 152. 8043. 8] 192 10. 560. 44 79 7.3 
4038. 411. 0 100 96. 1 22. 6} 691153. 8144. 1] 20211. 460. 6 $0 38.2 
4139. 411. 2 1010 97. 127. 8] 161{154. 7144. 4] 221]212. 4460. gf 381 39.2 
42140. 411.60 o2| 98. 28. 1] 62155. 7044. 66 220213. 461.2] 82 10. 2 
43/41. 311.9] oz 99. 02 8. 44 63/156. 744.9] 23/214. 61. 5] 83 11.1 
4442. 3012. 1 04100. 0128. 7] 640157. 6045.2] 24215. 3061.7 84 1.1 
4543. 312. 44 o5/ 00. 928.9 65/158. 645. 51 25/216. 3662. 0] 35/2 43. ol 
4644. 2/12. 7] 06/101. 929. 2] 661159. 5 45. 7] 260217. 262. 3] 86 44.00 
47/45. 2013. of o7[102. 829. 5] 67160. 5 46. of 27218. 262. 66 87/2 44: ol 
- 48146. 1]13. 2] o8{103. 8]29. 88 68161. 546. 3] 28219. 1062. 8| 88/270 * 
4947. 1013. 5] 09104. 8 zo. of 69162. 4 46. 6] 29220. 1063. 1] 89. $4 3 
50148. 1113.8 100105. 730. 3] 70163. 4 46.9. 39221. 1163. 4| 994 47. 81 
51149. 014. 1] 111106. 7 30. 6] 1711164. 4 47. 1] 4310222. 663. 7] 291 $1148.81 
52 50. 014. 3 12j107. 630. 9 721165. 347. 44 321223. 0063.9 ' 9212 2149. 7 
53 50. 914. 6 13/108. 637. 1] 73/166. 347.7] 33/223. 964. 2] 93 30.7 
5451. 914.9 14/109. 6031. 4] 74/167. 2 48. 0 35/224. 9064. 5| 94 651. 601 
5552. 915. 2 15/110. 53. 7] 75/168. 2 48. 2] 35/225. 9164. 8| | 95% 2.60 
56 53. 815. 4) 160111. 532. 0] 761169. 2 48. 5] 36226. 8005. 70 | 53. 511 
57/54. 8115.7] 1/112. 5032. 2] 771170. 148. 80 371227. 816g. 3] 97 64.5 
58055. 15. of 18/113. 432.5 780171. 1049.1 38228. 765. 6] 98ʃ2 3.501 
59 56. 7116. 3} 191114. 432. 8] 79172. 049. 3] 39229. 765-9 | 9912574 6.4/1 
60:57. 7116. „ n20[115. 3033. 1] 180{173.0 49.6] 240 DEEDS 88. 957.41 
Piſt Dep Lat [Diſt| Dep.] Lai Biſt Bep. Lat Piſt Dep. Lat Cr tes | Dep 1 
{ * | tor 74 Degrees. 


1 Dep) i 
oo. 31 61 
O0. 64 62 
o. 91 63 
01. 24 64 
01.5 65 
o1, 8] 66 

.O} 2 
'6| 69 
.9|_79 
83.21 7/4 
3. 51 72 
03.8] 73 
04. 1 74 
04.4] 75 
04. 7 76 
25.0} 77 
34 73 
05.6] 79 
05. 8} 80 
06. 11 81 
06. 44 82 
06.7] $3 
7. 84 
07. 31 85 
07. 6 N 86 
07.91 87 
o8. 21 88 
o8. 51 89 
08.8 | 99 
og. 1} gi 
09. 4] 92 
09.6] 93 
09.9] 94 
10.2 95 
10.5] 96 
10.8] 97 
11.11 98 
11.414 99 
11,7] 100 
[2.0] 101 
12. 31 o2| 
12,6] 03 
12.9 04 


Ta. 


— — —S 


Lat. Dep Did] Lat. Lat. Dep Diſt] Lat. {DepfD Hiſt Lat. Dep 
58.3 317. 17 8111 713.7 35.4 181173. 52.9 241 230 370. 4 
59. 3118.1 22 116. 735.7] 82/174. 9153-2] 42 31.470. 7 
60. 218. 4] 23/117. 6036. 0 83/175 53. 5] 435632. 4/71. o 
61.2 18.7 24118. 6036. 2 $4175» 9153-8 144]333- 3171. 3 
62. 219.0 25/119. 5036. 5 W 1] 4534. 3471. 6 
63. 119. 3} 26120. 536. 8] 86177. 9]54- 4] 46235271. 9 
64. 119.6 27/121. 437.1 744 78. 8054. 71 47536. 272. 1 
65. 019.9] 281122. 4/37. 4] 88 179. 855.0] 482371072. 4 
66. 020. 2 29123. 437. 7} 8g 80. 755. 2] 491238. 1072. 7 
66. 65.9 20. 20.5 _3o 124. 3 38.0 900181. 7 $5-5 5012 39-1 73. 0 
| 67.9 29.8 | 131/125. 3038. 3þ 191182. 655. 8 2511240, 0073. 3 
| 68. 821.0 321126. 2038. 6] 920183. 656. 1] $52]241,0[7z.6 
69. 8 21.3] 33/127. 2038.9 931184. 656. 4 33241. 973-9 
70. 8121.6] 34/128. 1039. 2 94/1 85. 556.7] 54242974. 1 
71.7219 35/129. 1039. 3] 951186. 5157-0] 33ʃ243. 8074. 4 
72.722. 2] 36/130. 0039. 81 96187. 457. 3] 56244. 874.7 
73. 6022. 5 37/131. 040. of 9701 88. 457. 6] 57245. 8 75. o 
74. 622. 8] 38/132. 00. 3] 98 189. 3157-9] 580246.7 75.3 
75. 523. 1] 391132. 940, 6] 99190. 3 58. 2] 59247775. 6 
76. 5 23.4 4133. 9040. 9 20% 2/583. 5} 60[248-6175. g 
77. 5/23. 7 141/134. 8041. 2 2010192. 258. 8 [ 2611249. 6 76. 2 
78. 424.0] 42135. 81. 5] 20193. 2159. Of 620250. 5/76. 5 
79. 424.3] 43/136. 7141.8] 03/194, 1159. 34 63/251. 5076 8} 
80. 3 24. 6 4437. 742. 1] 6495,19. 6] 64252. 477.1 
31. 324.8] 45/138. 742.44 5/796. 059. 9] 65/253. 4 77-4] 
82. 2 25. 1 461139. 6042. ] 6/197. 060. 2] . 661254. 4477. 7) 
83. 225.44 47140. 643-0 197.960. 5 671255. 3177. 9 
84. 1025.7 48141. 5043. 3} 08198. 960. 8] 681256. 378.2 
85. 1026. of 49142. 543.6] 09199. 861. 11 69257. 278. 5 
86. 126. 3} 591143. 4143. 8 10,29. 8061.4 22382 28.5 
85. 026. 6 151/144. 44. 12110201. 8061.7 2711259, 1079. 1 | | 
88. 0j26.9 | 52145. 3144.4] 120202. 7062. 0 721260. 1 79.4 
88.927. 2] 33/146. 3144 7] 23 203.762. 3] 73j261.1 79- 7| 
89. 9127.5] 541147. 3045. 0] 14/204. 662. 6] 740262. 080. of 
90. 8 27. 8] 55/748. 2045. 3] 15/205. 662. 8] 75263. 0180. 3| 
91. 8028. 1 560149. 245. 6 161206. 563. 1] 760263. 980. 6 
92. 828. 4] 37 80. 145.9 17120). 5063. 4] 77264. 980. 9 
93. 728. 6 58/181. 1046. 2] 18/208. 563.7) 780265. 8081. 2 
94. 728.9 39152. 0046. 5] 19209. 464. © 790266. 881.4 
95. 6129.2] 601153. 046. 8 20/210. 4/64. 3 3] 801267. 718+. 7 
96. 6.29. 5 1611154; 647. 1 | 2211211. 3/64. 6] 2811268, 9/82. 0 
97. 5129. 8 62 154.947. 4 22212. 364.9 821269, 7082. 3 
98. 5130. 1 63155. 9147.6] 23/213. 265. 2] 83/270. 6082. 6 
39. 4 30. 4] 64/156. 847.9] 244214. 2 65. 5] 84271. 6082.9 
00. 4 30.7 651157. 8048. 2] 25/215. 265. 8] 85272. 5 83. 2 
431.0 66158. 748. 5] 260216. 1 66. 1, 86273. 5083. 5 
3631.3] 67159. 7148. 8] 271.166. 4] 8774.43. 8 
31.6] 68160. 6049. 1] 280218. o 66.6 88 275˙4.84˙2 
31.9] 69161. 6049. 4 290219. 066. 9 | 89|276. 484.4 
2 32.2 70162. 6049. 7]  39|219. 967-2 20 277.3 %-7 | 
32. 4| 171]163. 550. 00 231/220. 9 67.5] 2911258. 3085. o 
132.7 720/164. 550. 3] 32 221. 867. 8 92 279. 85. 3 
33.0 73/165. 450. 6] 33/222. 868. 1 93/28. 285.5 
33-3] 74166. 450. 9 34223. 868. 4] 941281, 1185. 8 
33-6] 75/167. 351.2] 35/224. 768.7] 95/282. 1086.1 
33.91 761168. 351.41 36/2287 69. 0] 96283. 0086. 4 
725 77169. 3051. 7] 371226. 6169. 3 971284. 0086. 7 
34. 5| 780170. 252. 0 380225. 6069. 6 980285. o $7. 0 
8034.8] 79171. 252. 3 391228. 5 69.9] 99285. 9 3.3 
135-14 180/172. 052,6 14 zag. 5172-2 300286. 9 87-6] 
SE i Dep. Lat. Bi f Hep. [Lat [Diſt[Dep.| Li 


TABLE III. Difference of Latitude and Departars for 1 7 Degrees. 


for 7 73 — — 


— 


- 1 Fr 2 A gs l 2 


9 2 
o 
E 7 
Y 
0 
| Wt 
i 
* 
ot 
* 
— 
b 
3 
\ 
cd 
o 


0 
5 
- 
o 
* 

4 
bp 
1 


r 


* * 


—— eee eee e for TED 


59 0018. 8 
) 59.619. 2 
; 59.9 19. 5 * 
f 60. 919. 8 
a 61. 820. 11 
f 52. 8126. 4 
f 67 63. 720. 7 
; 6. 72 f. [ 
| 65.6021. 3Þ 
6. 6021. 6f 


. 


* 
tv 
O 9 


8 
. * * * 2 * . 


— 
9 
4A 
0 
e 
v1 1 
20 %4J-/ 
| 
ofa. 
to 
NE) 
* 
— 


| 
Tk 
| 


81 77.0 25. © 


N | 2 ws hy hay” hos 
wt - | QO.\S ee 
* * 
9 
0 


20. oſos. 5 
20. 906. 8þ 82] 78. 0025. 3 
oh 21.907. 1 83 78. 925. 61 
24/22. 80. 4] 84 79.926. 0 
25/23. 80. 7] 85 80. 826. 3 
2624. 708. of 86 87. 8026. 6 
27125. 708. 3h 87 82. 726. 9 
28426, 608. 7] 880 83.727. 2 
2923.69. of 89} 84. 627. 5 
30 28. 509. go} 85. 627. 8 
31029. 5109. 6k gr} 86. 528.1 
. . 8 
44/41. 813. 66 og] 98. 932.1 
45142. 813.9 05/99. 932.4 
46143- 7114.2] o6jroo. 832. 8 
47144- 7114-5] 07/01. 8533.1 
48/45: 6 14. 80 08/102. 733.4 
4946. 615. 1 9903. 733.7 
50047. 6015. 5; 101104. 634. of 
5148. 515. 88 11105. 634. 3 
52149. 3046. I} 121106. 534. 6 
$3150. 416. 4} 131197. 5134-9 
34151. 4146.7] 14/108. 433.2 
$5152. 317. 15109. 435. 5 
5653. 317. 31 16110. 335. 8 
5754.27. 6 17/111. 336. 2 
38155. 217.9 18/112. 236. 5 
59056. 1 18.2] 19/113. 236. 8 
6057. 118. 5 120jr14. 137 
in Dep Lat. Piſt F 


— 
Bo 
a 


8 . | ot 3 4 X43 
. C9 O 20 00 05-207 . 
le den > 2 wo a : 
+ — , 4 p n 2 2 . £ 


my 

RE 
— $7 

— 


2 


"Tor 7 Degree. 


12.71 . | 

7-813.0 1 5 32. 6 8 4 20] . | 

38. 8 13. . 3] 101 95. 532.9 16152. 2152.4] 221 208. 9 72.0] 281 26505 91. 5 

39.7 ny * 96. 4133.2 621153. 2152.7] 22 209. 9/72. 3 $2 105.121 8 
610. 714. of 03] 97. 433.5] 63/754. 1133-1] 23010. 872. 6 830267, 6 92. 1 
441.6014. 31 04] 98. 333.9 64[155-1]53-4] 2411. 8172.9] 84 268, 5 92. 3 
6142. 5 14. 7] 05 99. 334.2] 65/156. 53.7] 25/212-7173-3 851369. 5/92. 9 
443. 5015. [ 06100. 234. 5] 66156. 954.0 2613. 73-6] 86/70. 493.1 
41144. 415. 31 07101. 234.8] 67/157. 954.41 27 214. 6/7349 871271. 393. 4 
46045. 415.61 080102. 1035. 2 | 680158. 8054.7] 28/215. 6174-2 |. 88 272, 3/93: 8 
49/46. 3 16. of 09103. 1035. 51 69 159, 8 55.0] 29216. 5 74+ 6 890273. 294 1 
2 47-3 163 BEL 104. 0035. 8 701160. 7 $5-4|_. 39/217: 5174-999 Nu 24.4 4 
$1148, 2 16. 6 6 1111104. 9/36. 1 171}i61. 7155.7] 231 218, 475. 2 2910275. 1 94. 94.7 
32149. 216. 9 12105. 936. 51 721162. 6 59.04 32219. 3 75.51 g2j276.1. 95. 1 
5150. 117. 31 130106. 8 36. 8] 730163. (46. 3] 33/22463175-9| 9327290954 
541.1017. 6] 14/10 . 8037.1] 74/164. 5058.7] 34212 36. 21 94 
552.0 17.9 15/108. 737.4 27157 5157-0 „Nr 76. 51-.95] 
6332. 9/18, 2] 6109.32. 76166. 457. 31 36½23. 1 76. 8 96 
763•918.6 411. 68.1 {by 8 224.1072 97 80 
$154. $18, 91 * | 78 225. 7, 59802 
5655.8 19.249,12. 12 282 7.7.8 20 ; 
96. 7119. 19.5 120 113.5 ö 226.9 78.1 d 
Dep Lat. nds b il Dep. Lat. DE 1 D 


150. 4 


3172. o 
4172.9 
$117 3. 8163. 
5174. 806 
175. 784. 0 
51176. 7104. 
9177. 6164. 


3/181. 4| 


131. 6047. 


190. 8069. 
191. 769. 


201. 1] 
1202, o 
1203. 0 

203. 917 
1204. 9 
205. 8074 


178. 5 


180. 4 


182. 3 
183. 2 
184. 2 
185. 1] 


187.9 
189. * 
192. 6 


193-6 
194-5 


2 
198. 3 


199. 2 
200. 2 


206. 


207. 7 

| 208.6 15 

| 209. 6 
210. 5 
211.4 
212.477. 3 


213-3 


21671 


217. 1 


21 8. Q; 0 


219. o 


179. 505. 


186. 167. 
187. 0 68. 


188. 9 


195.5071. 1 
196.4 


214. 3178. 
1215.2 


21.2 b 
21.5 23j115.6 
21.9 24116. 5 
22.2 25 117.5 
22.6 260118. 
22.9] 27/19. 3 
23-3] 281120. 3 
23:6] 2921.2 
23-9]. 30122. 2 
24. 3] 131/123.1 
24.6] 32124. o 
25.0] 33125. o 
25-3] 14/125. 9 
25.7] 35/126. 9 
26.0 36127. 804 
26.3] 3728.7 
26.7] 381]129.7 
27,0] 39130. 6 
22 

27.7 141/132. 5 
28.0] 421334 
28.4] 43/1344 
28.7] 44/135. 3 
29.1] 451135. 3; 
29. 4 46137. 2 
29. 84 471138.1 
30.1] 48[139.1 
30-44 49/140. 0 
35-8 0141. 
31.11 1510241. 9 
31.5] 52/142. 8 
31.8] 53/143. 8 
32.11 54/1447 
32.5 35/145. 7 
32,84 56146. 6 
33-2] 57/147. 5]. 
33-5] 580148. 5 
33-9] 59/149. 4 
30.2] 60 

34.51 161/151. 3 
34-9] 621152. 2 
239, 2 G31153-2 
35-6] 64/154. 1 
35-9] 5555.1 
39. 3] 660156. o 
36.6] 67156. 9 
36.9} 680157. 9 
37-3] 69/158. 8 
37.6] 70ſ159.7 
38.0] 2711160. 7 
38. 3} 720161. 6 
38:6] 730162. 6 
39.0 74/163. 5 
39-3] 75/164.4 
39.7 760165. 4 
40. 0 77166. 3 
40. 4] 781167. 3 
40.7} 791168. 2 
41.0| 180 169.1 
Lat. Hiſt Dep. 


= ou. e 1 


- 


rr 


— — — 


— 5 


SA 


* 
ABLE _ 
oy of OC F054 ay 


©2 
03 


04 
1 05 


06 


[142.9 


7 146. 6 


5155. 0 
155. 9139+ 


141.9 


143.8 
144. 7 
145.7 


147.5 
148. 5 


149: 4} 


150. 3 


152.2 
153. 1 
154.1 


156. 9 
157. 8 


i 


i N * * 


141. of 


151.30 


158. 760. 


— 
— 


<P 


Yn 4 a > iv bs - 
. -Iw oOo ewowult "_ 


eee 
5 
ECT IT PT 


\S. 

mJ 
- 
oe 


1 * 


* 5 
* 

” 
—— — 


* rere HN 19 IHE RS VP PPP 


ran : a 
* v 


3 


a n 4 THT 
2 p l 
- 


— — = —_ 
SS IS 


——— — 
—— — 
3 


— : — 3 


— 


— — 
n 


= 


— 
— 


WA vow" — a — * 2 = 
n 1 — = =; 
OO a _ "Le OS _ 


= 


E 
5 > 7 


1 . 
rr 


» 


SD =P A L ** 

3 2 
N _ — — T 

—_— — _— e : 


n 
— > 


e 


r lee 


Ly 
1 


= 


My OS 


1 M6. CRP 
AY hs EOS, 


8 o 
9 


= d 
e 1 


* 
IS © 


— 
* 2 
EC a 


—4 


for 


Diſt Lat Lat Lat. D n L. 
| ov. 5 56:6 1 49-31 181; 8 boy 
201. $7- 512 113- 1445-7] 821 2/01 
22 58: 4 114. 0 16. 1 83 3002. 
e 39. 3 115. 0046. 5] 84/170 403 
E 60. 3]: 115. 9146.8] 8557 5104 

610 61. 2 116. 8447.2] 38617 blog. 
97 62.1 117. 8047. 6 $7} | - 5106, 

8 flo 63. o 118. 7147.9] 88 d ſoz. 

- 64. 0 119. 6048. 31 89 glos. 
10 64. 9 YO. A 120. 5 48.7 90 C9. 
1110 65. 826. 1. 549. 1 191 10. 

12 66. 8 4449.4] 92 11. 
13 67.7 319. 8] 93 12. 
1411: 68.6 2150.21 94 12. 
15 69. 5 250. 66 95 13. 

16 70. 5 150. 9 96 14. 

17 71.4 0151.31 97 15. 
18 72. 3 - of 31.7] 98 116. 

19 73-2 9152.1] 99 17. 

20 74 2 8 52.4200 18. 
21019. 5 07. 9 75.1 152.8] 201 19. 
22j20. 4 08, 2] $82] 76.0 * 7153-2] ©2 20. 
23021. 3 08. 6] 83] 77.0 6153.6 03 321. 
24/22. 3 09,0) 84] 77-9 5153.91 04 22. 
25/23. 2 og. 44 85 78. 8 + 4134+ 3] 5 23. 
2624. 1 09. 7] 860 79.7 5. 4154-7] o6 23. 
2725. 010. 1 87 80. 7 3155.44 ©7 24. 
2826. 0 10. 5 88] 81.6 2135-4] 0801 25. 
2926. 9 10. 9 89] 82. 5 2155.8] 091 26. 
3 22.8 11. 20 90 83.4 132.25. 2 10 Je 
3128.7 11.6 91 84.4 140. 056. 6] 211 1 78. 

32 29. 7 12.0] 920 85.3 140. 9155-9] 12 229. 

33 30. 6 12.4] 93 86.2 141.957. 34 13 380. 

34 31.5 12. 7 94 87. 2 142. 8157.7 14 31. 

35 32, 5 13.1] 95] 88.1 143. 7158.1] 15/7 32. 

36 33. 4 13-5] 96 89.0 144. 6058.4 16 33. 
37(34- 3 13-9] 97] 55-9 145- 6158.80 17/2 734. 
3835. 2 14.2] 938 90. 9 146. 5 39.2 18 35. 

39 36. 2 14.6] 99 91.8 147.459. 66 19 35. 
40 37. 1 15.0] 1000 92.7 148. 4159-9] 20]: 36, 

"| 4138.0 15.4] 101] 93-5 149. 360. 3 2210204. 37. 
42 38.9 15. 7 oz] 94-6 150. 260. 7] 220205. 8083 38. 
43 39.916. 1} 03] 95-5 151. 161. 1 23/206. 783. 5 39. 
44 40. 8 16. 5] 04 96. 43 152. 161.44 24/207. 7153.9 440. 
4541.7 16.9] os| 97-4 153.061. 88 25/208. 6/84. 3 41. 
| 98. 3 153.962. 2] 261209. 584.7 42. 
* 2 154. 862. 6] 27/210. 5 85. o 743. 
1 155. 886249] 280211. 485-4 8044. 
| . q 156. 763. 3} 29212. 385. 8 945. 
i 0 157. 6063. 7] 30213. 3186. 2 46. 
102.9 158. 6064. 1 231|214-2 1146. 

| 103.8 159. 5164.4] 320215. 1/86, 5 7 
104. 8 160. 44. 8] 33/216. 0187. 3 $348. 

105. 7 t61. 355.2] 34217. 0157, 54 49. 

106, 6 365. 6] 35|217, 55.50. 

107. 6 163. 255.9 360218. 8 51. 

108.5 164. 1156. 3] 371219, 7 57 52. 

109. 4 163. 056. 7] 381220, 7199. 58 53. 

110. 3 166.67. 1] 39221, 6 59 54. 

111.3 166.9574 24222. 8089. . 80 55. 

Dep. Dep. Lat Piſt Dep. | Dit Dez 


— 


* 


we alba 


68 Degrees. 


. 


Lt 


95.9 : 
96. | 
96. | 
9.0 ? 
N. 20118, 4 
419.3 
2120, 3 
151. 2 
| 24/22. 100 
25123, oſo 
123.9 | 
274. 9 
2802 5. 8 
| 29126. 7 
— 7. 6 
91.5 |. 31128 c 
91.9 


= = 


48.716. 4 
| 43/39. 6/16. 8 
| 44/40. 517. 2 
| #5141. 4[17.6 
| 46142. 3 18. o 


— — 


SSS Letras es 


99 91. 45 
185 92. 039. 1 


191. 5 


11494. 21 
3/196. 1 


þ +1 99. 1 


171. 2 92,” 


* 
$..- 6 


1 3 


FS — 
8 


1; 871172. 2 1225 . Ti 7. 4 36. 

28117. 850. 0 88173. 1 73.9 48228. 3] 86. 

118. 750. 4 89174. 0173.8] 491229; 2 . 
2. i119. 7150-8 9011 34: 9 * S882 30. 2 97. 
71 65. 427.7 737 120. 6 911175. 817 31.0 98. 
176.7 : 1: 985 

177. 7; 98. 


178. 6 
179. 5 
180. 4 
181. 3. 
182. 3 
183. 2 
184.1 


185. o 
185. 9 
186. 9 
187. 8 
188. 7 
189. 6 
190. 5 


192. 4 
193- 3 


195. 1 | 


197. o 
197. 908 
198. 8 


02 93.939. 

0394 8040. 2 
041 95. 7149, 6 
05 96. 741. 0 
6 97•6041.4 


tor} 93. 0039. is. 7 


. . * . 
þ-— FROnY , 
7 
* 
0 * 


| 47143. 3j18. 44 0798. 5141.8 8 
| 444.2118, 81-, 081-99. 4142-2] | 9. . 
= 1945. 119. 1] ooo. 3042. 66 o a 
26.0019. 5] 10/101. 3043. 0 211.7 | 2.9 | 
6. 9/19. 9 Tirltoz. 2[43:4 31021. 690. 31 291 N 2t-7 
521 7.9.20. 31 12103. 1143: 8 2213. 60. 6 92126 814.1 
4 | 33 48. 8 20. 7 13 104. 0 44-1 Z14. $1904 «0 '93 269. 7111-5 
4 5449. 7,211] 44 104: 9 44. 5 215. 4914] 94/270. 6114.9 
* 3550. 6/21. 5] 15jr05.9 44.9 216. 3 91.8 
1 WW . 1886. 8045.30 217.2204 
17 52. 522.3 12163. 9145-7] 77 218. 292. 6 
0 8.53.4 22. 7 8 24 219.130 
39 54- 3/23-1 220. ogg. 4 
$0 5. 22 f 120 220.9 91.8 
ed Lr Di Dep: 


or — Deg recs, 


WS 4 ot oe Ab 


Gon wii © umwaw Sg vw 


3 


of 7.atitude and Departure ſt 


3 * N 1 og aaron 2a qc non 7 BY 
Did Kar. Pag, Bit L Dey Diſt Lat. ep Diſt Lat. Depfa Tar, 
Ido. 9 00. 4 675 121110. 349. For: 73. 61-24112 
2101. 8/00. 88 62 22111. 4}. 166. 374. 1 
1 3002. 701. 2] 63 23112.4 161.214. 4 f 
1 4 N * | « 68. 1 4 
403-701. 60 64 240113. 3 I [74 
{  . $f04..6j02.0] 65 2511142 $511.69. 075.2 
i 6lo5.5/02.4] 66 26[115.1 169. 978.6 
Jos. 4102. 8f 67 27116. o 71179. 8176.1 
| -$fo7. 3103-3} 68 280116. 9 171.7 76. 5 
908. 203. 1 69 29/117. 8 172.776. 9 
| 10f0g- 1104. 10 25 0118.8 23 . 
1110. 0j04-5] 71 1310119. 174. 517747 25122 
1211. fog. f 72 32120. 6 175.4078. 1 | 
fo 13/13-9j95.3] 73 33121. 5 176. 378. 
1412. 805.7 74 340122. 4 177.2 78.9 
1513. 7/06. 1 75 350123. 3 178.1079. 
1614. 6006. 51 76 3601242 179.0079. 7 
17115. 506. 9 77 371251 180. ol 80. 1 
1816. 4197. 31 78 380126. 1 80. 9080. 5 
1912.40 . 7 79 39127. 181. 880. 9 
2018. 3ſo8. 1] 80 40127. 9 182.781. 3] 60 
2119. 208.5] 81 141]128.8 183. 6081.7 2611238. 
2220. 108.94 82 42129. 7 52184. 582. 2 
2321. 0ſo9. 44 $3 43/130. 6 3185. 482. 
24.21.9009. 8 84 44/131. 558. 186. 483. o 
25 22. 8010. 24 85: 45 132. 559.0 187. 383.4 
2623. 810. 66 86 45.133.459 188. 2083. 8 
27024. 711. o 87 471134. 65 189. 1084.24 
28025. 611.4] 88 48135. 2160. 2 190. 084. 55 
2926. 511. 8 89 490136. 1 190. 9088-0] 69/1 | 
_30127-4j12-2} 90 . 500137. o 0 191. 8185.4 __ 501246. 6110g-1 
31628. 3112.6} 91 83. 137-0] 1511137-9 192.7 $5.8 71247-61116, 
3229. 2013. 0 92] 84. 0037. 44 52f138-9 193. 7186, 2 248. fll10. 
33 - 1½ 3. 4] 93 85.003. 80 5339-8 194. 6486, 61, 7.31449: Hk 
1 3431.1 13.8 94] 85.938. 2] 54140. 7 195. 5187.0 74/250. ut. 
352. 0014. 2] 95/86. 5 38.6] 55141. 6 196. 487. 4f 7551. 11. 
3632. 9/14. 6 96 87.739. 0] 560142. 5 197. 3187. 8 76K. 43 
| 37133- 8115-0] 97 88. 639.4] 571143-4 198. 2 88.3 7083. 0% i. 
23834. 715. 5] 98 89. 539.9] 580144. 3 199. 1088. 7} 18/254. 013 
23935. 6 15.9 99 90. 4 40. 3 591452 19 200. 1 89. 1] 791234 91% 
4036. 516. 3} 100 91. 440. 7] 601146. 2 200201. o[89. 5] 8055. $4131 
4137.16. 7] 101] 92.3041. 1611147-1 201.9 81 [256.314 
4238. 417. 1] oz} 93.241. 5] 620148. o 22202. 8 1 82.[257..674 
14339. 317. 5] 03 94-1[41-9] 63|1t48.9 23203. 7 
4440. 2 17. of 04| 95. 0042. 3] 64/149. 8 24204. 6 
4541. 118. 3F o5 95-9142-7] 651/150. 7 25205. 5 
4642. 018. 7] 06 86. 8043. 11 660154. 6 26206. 5 
14742. 919.1] 07| 97-7 43-5] 7152.6 271207. 49 
4843. 89.5 08 98.7 43.9 68/153-5 280205. 3 
4944. 8119-9] 09 99-6144. 3] 691154-4 29 209. 2 
50045. 720. 3J 110/100. 544.7 701553 | 30,210. 1 
51046 6\20,7] 111/101. 445. 1] 171/156. 2 23102110 
5247. 5021. 1 12102. 3 45-6 2157.1 32 211.994. 
3348. 421-6] 13/103. 246. 0 73/158. o 330212. 8 
5449. 3122.0] 14104. 146. 44 74/158. 9 34213. 8 
8550. 222.4] 15 105. 1046. 88 750159. 9 35.2147 
506 51.022. 88 276106. 047. 2] 76/160. 8 36215. 696 
5752. 123.24 17106. 9147.6] 77161. 7 37 216. 5 ©. 4 
585 3. 0023. 6 18107. 8048. of 780162. 6 380217. 4 
59 53-9024. 0 19108. 748. 44 79163. 5 39 218. 397 
6054. 8 24. 4] 120109. 6148. 8] 180164. 4 2400219. 297 
F. Dep. Lat Diſt Pep. a 


| Sl 

5 

8 

4 
E 
| l 
F 

I 


ka. 
3 


for 66 


— 


1224 


r- R 


1 y .. . Py 4 
2 e 134 0 8 11 %.0-4 227 # 
* —— = ry O 1 n * ANC ? 
_—__ r nenn 7 | 7 


— ̃ꝓ—ꝛc——— — — —— I... EDI 
T : 1 


ere 


* er e r 
Lat. DepDiſt Lat. DepDiſt Lat. Dep. Dig Lat. | | 
5. 8] 141109. 751.1 161164. 0 76.3] 241018. 411. 8 
. 214 22 110. 6151. 6 82 164.9 76.9 42)219. 3{102. 3 | 
23/111. 5152.0} 83j165.9 773 431220. 2{102. 7 
14112. 452. 4 841166. 8 77. 1441221. 1 103.4 
25|[143. 352. 8 851167. 7 78.2] 451222. 003. 5 
26\114. 253. 2] 36168. 6 464222. 904. 0 
27115. 1153. 7] * 871169. 5 47223. 94104. 4 
281116. 0154.1] 88170. 4| 75 484224. 80104. 8 
290116. 9 171.3 79. 491225:9 405-2 
39112. 8 90172. 2 80226. 6 105.7 
Iz1i[i48,7 1173.10 251229. 6106. 
320119. 6 174. o 52228. 4/106. 5 
331120. 5 174.9 53/229. 3106. 9 
5 1 17. 175. 8 54/2 30. 2105. 3 
35122. 4 176.7 552311107. 8 
360123. 35 261177. 6 5612.32. flog. 2 
37124. 2 178. 5 57233. 91/108. 6 
380125. 1 179.4 53233. 4 
390126. o 180. 44 $912 34- 71499. 5 
400126. 181. 3 602 35. 6 log. 9 
1410127. 8 182. 2 "bbs 236. 5140. 3 
421128. 7 183. 1 62237. 54110. 7 
43129. 6 184. o 6530238. 414.1 
44130. 5 184.9 64012 39. 344. 6 
45 131.4 185. 8 65 240. 2142. o 
46132. 3 186.7 66241. 1/112. 4 
471133. 2 187. 6 67/242. 00142. 8 
480134. 1 188. 5 - : 681242. 91113. 3 
491135-0 ©g]183g. 4 691243. 8143.7 
$01135.9 190. 3 700244711. 
151086. 9 1191.2 271245. 6114.5 
21137. 8 124192. 1 721246. 5146. 9 
53/138. 7 193. 7312474164 
540139. 6 193.9 740248. 315. 8 
550140. 5 194.9 751249. 216. 2 
56 141.4 195. 8 762 50. 11116. 6 
870142. 3 196.7 770251. 0117. 1 
580143. 2 197. 6 78252. of147. 5 
591144. 1 198. 5 75252. 90145. 9 
b bo 145.0 199. 4 80253. 8118. 3 
91.5 1610145. 9 200. 3 2810254. 74118. 8 
92.4 621146. 8 201. 2 82255. 6119. 2 
97 2 631147. 7 202.1 832 56. 5149. 6 
943 64148. 6 203. 84257. 4/120. o 
95.2 651149. 5 203. 9 85258. 3120. 4 
96. 1 66[41 50. 4 204. 8 8612 59.2120. 9 
97. o 671151. 4 205. 7] 95-9] 687260. 1/121. 3 
97.9 68152. 3 206.6 96. 44 880261. 0124.7 
98. 8046. 2 69153. 209. 5 96.8] 89261. 9122.1 
227 __J9[154-1 30208. 4 97.2] 901262. 8122. 6 
10 1710155. 0072. 3J 2311209. 4| 97. 6| 2911263. 7123. o 
72155. 9 72.7] 32210. 3| 98.0] 92264. 60123. 4 
731456, 8173-1 33]}211.2 98. 5 93 265, 5123.8 
74157. 773.5] 34212. 1 98.9] 94266. 5 124. 2 
750158. 67/4. ] 35/213. o *4- 7] 
26159. 5174-4] 3613.9 
771160. 4174-8] 37/214. 8 | 
781161. 3175.2] 380215. 7/100. 60 
„31 791162. 275. 66 39216. 6/101. 
50. 7] 180163. 1 76.1 240217. s| -$ 
Lat. Biſt Pep. Lat. Dit Pep. Tat. [Dift 


Seen 


be ” 
— ü — —— — 
— 


| '9 | 
20 5 
21118. | * * 
2219. 8[09. 82] 73. 735.9] 420/127. 662. 3] o2 181. 6 
23120. 7/10. 1 83! 74. 6036. 4] 43/128. 5102.7] 3/182. 5 

2421. 610. 58 84] 75.5 36. 8] 44/129. 463. 1] 041183. 4 

25/22. 511. 0 85 76.437. 3] 45/13. 363.66 051184. 3 
26023. 4011. 4 860 77. 3137-7] 460131. 264. 0 06185. 2 
2724. 311. 8] 87] 78. 238. 1 47/132. 164. 44 051186. 1 
28025. 212. 3} 88 79. 138.60 48/133. 0064. 9 o0$[187.0 
29026. 112. 7] 89 80. o 39. 0] 49133. 965. 3] 09187. 8 

er. 

/ 3127. 9113 6 91 87. 839.9 151 196.3. 2111189. 6 

32128. 814.0 92 82. 740. 3 2136. 6066. 6] 121190. 5 

| 33129- 7114-5] 93] 83. 6040. 88 53/137. 5[67.1] 131191. 4 
34/39. 6114-9] 94/84. 5041.2 54/138. 4j67.5] 141923 
35031. 515. 30 95 85. 4141.65 55/139. 3068. 0] 15193. 2 
36032. 4/15. 8 96 86. 3142.1] 560140. 2168. 4 160194. 1 
37033. 316. 2] 97] 87.242. 5J 57/141. 68.8] 17195. o 
38034. 216. 7 98 88. 143. 58/142. 0169. 3] 180195. 9 
39} 35+ 117.10 99 89. 043. 4 590142. 969.7 190196. 8 
40 35.1175 100 89. 9043. 8] 60143. $170.1 201197. 7 
4136. 918. of 101 90. 8144. 3 1610144. 770. 6} 221198. 6 
42037. 718. 4 2] 91.7144.7] 62145. 671. 0] 221199. 5 
43/38. 618.9 03] 92. 6645.2]. 63/146. 571. 5] 23/200. 4 
44139- 5119-3] 04j 93-3145 61 641147- 471-9] 241201. 3 
45 40. 49. 7] 05 94-4j46.0] 65 148. 3172. 3] 250202. 2 , 
46041. 3/20. 24 06 95. 3046. 5] 661149. 2{72.8] 26203. 1 99.1 86] 
47 42. 2120.6 796. 246.9] 67150. 173.2] 27/04. of 99.5] 852 
4804 11. o o8| 97. 1047. 36 68151. 0/73. 7] 28/204. 9100. 0 88 
4944. o|21. 5] og} 98. 047. 88 69/151. 9/74. 1] 291205. 8100. 44 89 
50044921. 9] 10 98. 9048. 2] 70/152. 874.5 2.2 0. 8] go 
5145. 8022.4] 111 99. 8148. 7] 171/153, 7175. of 2310207. 60101. 3] 291 
5246. 722. 8] 120100. 7/49. 1 720154. 675.4] 321208. 5101. 792 
53147. 6023. 2 13/101. 6 19.50 73 155. 5073. 88 33/209. 4102. 93 
54/48. 523. 7] 14/102. 550. 00 74/156. 476. 3] 34/210. 3102. 66 94 
5549. 4024.1] 15/103. 450. 44 75/157. 3176. 7 35211. 2103. of 95/25 3 
5650. 3124.6] 16104. 350.9 76/158. 277. 2] 36/12. 10103. 5] 96 
571.2025. 0[ 17/105. 251. 30 7701591 77. 6 37213. 0103.9 97 
5852. 125. 4] 18,106. 151.7] 780160. 078. 0 38213. 9104. 3 98 
5953.05. 9 19107. 1722 79160. 978. 5 39.214. 8104. 8 99 


. 983.926.3020 102. 952. 6] 180161. 8:78. of 2415. 7/105. 2] 300 
Dic Bey Lat Pi Dep. at Biſt Pep. Lai Piſt Pep. Lat. [Dit Pep 
N Ns, 5 for 64 Degrees. 


rr — - ** 3 * 


Fr 
— 8 - - — 92 
= X gs - - . « - 
f A 7 fo BIO IO EEE ap oy he 72 2a need, =o. i * — — ——— _= a ata 
* ” or * Py > a - * Rc — wy — 24 — 2 — — —— 
” 


— 
SS e ww 


— (ww 
1 wu 


— —— — — — — 
— —— — os * 


— wy 
\S SS 


'\ =< 
= 


Di 9 — 


552 
56. 1 
37.0 
57-9 


| 58.8 


59.7 
60. 6 
61. 5 


63. 3 
64. 2 
65.0 
65.9 
66.8 
67.7 


77 68.6 


69. 5 


7-3 
$2.3 
T3-1 
74-0 
74.8 


79.3 
80. 2 
$1.1 
82.0 
82.9 
83.8 


| 84.6 


85. 5 


7] 86.4 


87.3 
88. 2 


o 89.1 45-4 


90 
90. 


1. 
45 
3- 
4+ 
5 


9 
9 
9 
9 
9 
9 
9 
9 
9 


7· 
8. 
8. 


o 
9 
8 
7 
6 
4 
3 
2 
I 
© 
9 
8 


99. 
100. 7 
101. 6 
102. 5 
103. 4 
104. 2 
tos. 1 


544027. 


62.4 


175.7 
76. 6 
| 77-5313 

78. 4 


70. 4035. 


107. 8 
108. 7 


111.4 


. 


109. 6 
110. 5 


112. 3 
113. 2 
114. o 


0 = » IE 
I 0 8 


©\O Oo = tb w 4 vo. & 


i iſt Lat. 
161. 3 
162. 2 


163. 1 
163. 9 
164. 8 
165.7 
166. 6 
167. 5 
168. 4 


5169. 3 


PPP ˙ w ⁵— m ae i  OCCT 


I 7 
$2.2 
82. 6 


$3.1] 


83.5 
84.0 
$4.4 
$4.9 
85.4 
85. 8 
86. 3 


w | 1 
170. 2 


171.1 
172. o 


4172.9 
173.7 


174. 6 
175.5 
176. 4 


91177. 3 
01178. 2 


11179. 1 


1 80. © 


3]180. 9 


181.8 


5182.7 
6183. 5 
7184.4 
185. 3 
9186. 2 
187.1 


188. 0 


188. 9 
189. 8 
190. 7 
191. 6 


192.5 


193.3 
194. 2 
I95.1 


86.7 
87.2 


Diſt 


. 


196. o 


196. 91 


197. 8 
198. 7 
199. 6 
200. 5 
201. 4 
202. 3 
203-1 


204. oll 


204.9 


1/205. 8 


206, 7 
207. 6 
208. 5 


209. 4 


210. 3 
211. 2 
212. 1 
212.9 


104. 9 
tog. 3 
105.8 
106. 2 
106. 7 
107. 1 
107. 6 
108. 1 


90 


* 


108. 5 


241 
42} 
43 


45 


49 221.91 
222. 8 


oO — 


223. 6 


240. 601 


291 
92 
93 
94 


97 
98 
99 


214.70 


52 36. 1 


[249- 5 


1266. 4 


Lat. i 


215. 6 
216. 5 
217.4 
218, 3 
219. 20 
220. 1 
221.0 


224. 51 
225.4 
226. 3 
227.2 
60228. 1 
229. 001 
229. 91 
9530. 8 


232. 6 
233-4 
2343 
135. 2 


237. o 
237-9 
238.8 


239.7 


241. 5 
242. 4 
243.2 
244.1 
245.0 
245-9 
246.8 
247-7 
248.6 


250. 4 
251. 3 
252. 2 
253.0 
253-9 
254.8 
255.7 
256.6 
257.5 


258.4 


259.3 
260. 2 
261. 1 
262. oll 
262. 8 
263. 7 
264. 6 
265. 5 


109. of 300 267.3 
Lat. Diſt Dep. 
for 6 3 Degrees. 


— . — 
— — — — 


160. 481. 7 240213. 8 
Dep. Lat Bi Pep. 


27. 2 


Lat Diff Pep. 


Pep. Lat |Diſt 


— —ũ—ꝓĩ— — —— — . ow ore 


— —— — —ẽ— tent ens 


TABLE 1 Difference of Latitude and 3 for a8 af Ds 


F I AT \ ** 2 Fo N 8 6 Ser ack "IJ 
\ . 
K ” mean Os of * Ve . 


BF 


Diſt Lat|Dep Did] Lat. Dep Diſt 
1199. 9jo0. 5} G1] 53.928. 6 121 
2101. 8 oo. 9] 62 54. 7129.1 22 
302. 601. 4] G3] 55. 6029. 66 23 
4/03. 501. 9] 64 56. 5 30. 0 24 

| $104. 402. 3} 65 57. 4 30. 5 25 
 Gjo5. 3ſo2. 88 66 58. 3031. 0 26 
7106. 2 03.3 67] 59.2 31.50 27 

8007. 10 ;. 8 68 60. 0031.9] 28 
902.904. 3} 69, 0.32.4 29 
10,08. 804.) 70 61. 8 32.9 — 
1109. 7 of. 2] 71 62.733. 3 131 
1210. 6 03.6] 72 63. 633. 8] 32 
1311. 506. 1 73] 64. 534. 31 33 
1412. 406. 60 74 5334.7 34 
1513. 20. o 75] 66. 235.2] 35 
1614. 10). 5] 76 67. 1035.7] 36 
1715. 0008. o 77 68. 036. 2 37 
1816. 9 05 5} 78 68. 9/36. 6 38 
1916. 8008. 9 79] 69. 8037. 1] 39 
201. Jog. 44 80 70. 637. 66 40 


* 


106. 8 
107.7 
108, 6 
og. 5 
110. 4 
111. 3 
112.1 
113. o 


1173.9 


114. 8 8 
1157 
116. 6 
117-4 
118. 3 
119. 2 
120. 1 
121. o 
121.9 
132.7 
123. 6 


21 18. 59.9 81 71.5 38. o 141/124. 5 


; 2219. 410, 3. $2| 72: 438.5] 42(125: 4] 
2320. 3110, 8} 83j 73.3039. 0] 430126. 3[67. 
2421. 21, 3} 84] 74. 2 39.4] 441127. 267. 
2522. 11, 7] 85| 75. 1039.9] 45/128. 0168. 
2623. o 12, | 860 75.9140. 4] 46j128.9 
2723. 8012, 7} 87] 76. 8040. 88 47/129. 80 
2802 7 13.9} 88] 77. 741 48 130. 7 
29/25.6'13. q 89] 78. 6041. 49]131. 670. 

39126. 5 14.1} 90 79.542. 3 501 32. 5 
3127. 414.66 91 80. 442.7 1511133. 3 
32 28. 315. 0 921 81. 2043.2] 52/134. 2 
3329. 115. 51 93] 82. 143.7] 53ʃ/135.1 
3430. 0/16. of 94 83. 0044. 1 54/136. o 
35839. 916. 4] 95] 83.9044. 6] 55/136.9 
36031. 816.9 96 84. 8145.1] 5606137. 7 
3732.77. 4} 97 85. 745. 5 57/138. 6 
38033. 617. 8 98 86. 546. of 580139. 80 
39] 34- 5018. 3] 99 87.446. 58 591140. 4 
40035. 318. 8 100 88. 347. o 600141. 3078. 


142. 2 


| 
12 
112, 
1226, 9120 16 14. 
[227.8 l2 114. 
9223.71 18015. 
5 C i Va 22 19116, 
"41 2611230. 5/1228 517 
231. 311 11018. 
231. 2112 22/19. 
Y 233.1 1 23 20. 
Y 2.34- 24121. C 
: 23 «9 t 2121.6 
| jab $1129 16122, 5 
5 236, 6112 27123. 6 
* [2 37. 51326 28124. 5 


238.4 a0 


for 62 — 


— . ˙˙⁰¹A1AA . 1 ———— ‚—— — 2 « 


— — — — 
* 


e 


TABLE III. Diſfetenee of Latitude and Departuref for : r 20 | Degrees. | : 


1 [Lat Dep Diſt Lat. Dep Diſt] Lat. DepfDif Diſt Lie. Dep. Dep. Di Lat. Dep i 
1/00, 50. 9100. F| G1] "53-4129. 6] 121 reps AS3 "1811438. 3 87. 7] 2410210. 8 110. 5fF 
101. 76. 6 62 54. 230. 1] 220106. 769. 1] 82159. 2 88.2] 42/11. 7117.3 1 
1/02. 601. 5] G63] 55-1130. 5] 23107-6159. Of 831160. 10 88.7 43/212. 51117. diſs 
43. 501. 9 64 56. 031. of 24/108. 560. 1] 84/16. 9 89. 2 4413. 4/118. i 
$04. 402. 4 65] 56. 831. 5] 25/109. 3/60. 850161. 8 89.7 4514. 3118. > 
6105.2 [02.9 65 57. ) 32. 0 26/110. 2|67. 1] 86/162. 7f 90. 2] 46/215. 21119. 
0b. 1 [03- 4 67 58.6[32.5] 27/111. 1061. J 87/163. 60 go. 7] 47f216. 5119.7 
or. oo; 9] 68] 59. 5 33. 280111.962. 881164. 4| 91:1] 480216, 9120. z|f. 
90. 9]04-4] 69] 60. 3/33-5] 25112. 52. 5] © 891165. 3 91.6] 4g|zr7. $1126, 7 
098. 7 [04. 8] 70, 61.2 33.9 __ 391113 7103-0] 901166. 2 92.1] . 50{218..5]121: 21} 

og. 6 05.3] 71] 62.1134. 4] 131 114. 663. 50 191167. 00 92. 662510215. 3j121:7 
10,5105. 88 72] 63. 034.9] 32115. 464. 0 92167. 9 93-1] 62220. 442272 
11.406. 3] 73] 63. 835. 4] 33/16. 364. 5] 93/168. 8 93.6] 53/(221.3122.7 
12.206. 8] 74 64. 7 35.9 34/11. 265. of 94/169. 7 94-1] 34/222.2123.1 
13. 107. 3] 75] 65. 636. 44 35/118. 165. 44 95/770. 5 94-5] 55/223. 0123. 
14. 0]97. 8] 76 66. 536. 8] 36 118. 965.9 $g61171.4|. 95.0] 56/223. 91124: 1 
14.9108. 2] 77 67. 337. 3] 37/179. $166. 44 971172. 3| 95-5} $71224. 80124. C 
15. 7108.7] 78| 68. 237. 88 38/120. 766.9 98/173. 2 96.0 580225. 60125. 
16.609. 2] 79 69. 138. 34 39121. 667. 99174. 00 96.5] 59226. 512 5. 6 
5 ſog. 7] 80 70. o 38. 8 401122 4/57. 9] 200 174-9; 97-0} 60[227. 4/126. 0 
18. 4/10. 2] $1] 70. $| 39. 3] 141]"23+3 68. 4] 2011175. 8 97.4] 261 * 228. 3 31126. 5 
19. 210.7] 82 71.739. 8 42/1242 68.9] 021176. 7 97.9 21229. 112774 
20. 111.21 83 72. 640. 2} 43/7125. 1069. 3 3/177. 50 98. 4 230. 00127. 5 
21.011. 6 84, 73. 540. 7] 44/125. 969. 80 04/178. 4 98.9 G 230. 9128.0 
21.9 12.1 85] Tx. 3141-2] 45 126. 870. 3] 05/779. 3] 99.4] 65/231. 8]128: 5 
22.7 12. 6 86] 75. 241.7] 46]'27-7[70. 88 06180. 2] 99.9 66/232: 6/129 © 
23.6013. 11 87] 76.142. 2] 47 128.671. 3] 07181. 0100. 44 67233. 51129 4 
24,5113, 6] 88 77. 0042. 7] 48/129. 471. 88 os 181.9100. 5 68734. 4129.9 
3.414. 1] 89 77.8043. 1] 49/130. 3 72. 2] 9182. 8101. 3] 69/235. 3130. 4 
26, 214. 5] 90 78.743. 6] 50/131. 2 22.2]. 10 183. 7101. 88 70236. 11 30. 9 
15. [ 91 79. 6044. 1] 151/132. 173. 24 2111184. 50102. 3} 2710237. 0131. 4 
28. 015. 51 92 80. 544. 6 520132. 9173-7] 12 185. 4102. 8 721237. 9131.9 
28.916. 0] 93] 81.3045. 1] 53/133. 874. 2] 13/186. 3103. 3] 73/238. 8132.4 
16. 51 94 82.245. 6] 54/134.774.7][ 14 167. 2103. 7] 74239. 60132. 8 
30. 6 17. [ 95 83. 146. 1 55/135, 675. 1 151188. 0104. 2] 75/240. $[133. 3 
17.5] 96) 84. 0/46. 5] 561136. 4 75-6 16188. gf104. 7} 76[241. 4j133. 8 
32. 4117.9] 97] 84. 847.0 57137-3076. 171189. 8105. 2] 77/242. 30134. 3 
18.4] 98] 85. 77. 5 58/138. 276. 6] 18/190. 7[105.7] 780243. 1134.8 
18.9] 99] 86. 6048. of 59139. 177. 1 19191. 5106. 2] 79/244. 00135. 3 
35.019. 4] 100 87. 548. 5] 60139. 9 77-6 20 192. 4106.7 80 244-9 135-7 
19.9] 101| 88. 349. of 161 140. 8/78. 1] 2211193. 30107. 1] 2811245; 8[1 36720 
20.4] o2| 89. 2 49. 44 62141778. 5] 221194.2 107. 6] 821246. 6.1 36.7 
6,20. 88 03] 90. 149. 63142. 679. of 23195. 0108.1 830247. 5 137721 
21. 3] 04] 91.0050. 4 64 143.479. 5] 241195.9 108. 6 84 248. 4 13 Fo 
421.8 05] 91.8 50. 9 65/144. 3 80. of 251196, 8[109. 1] 851249. 3013 25 
22.3] 06 92. 751. 4] 66/145. 2 80. 5] 2619). 7109.6] 86[250. 1138.7 
22.8] 07j 93. 651.9 671146. 181. 271198. 5110. of 87/251. 0139 J | 
23. 3] 08] 94, 5 52. 4] 68 146, 981.4] 28199. 4110. 5 880251. 9 139. 6 
23. 8 o9 95. 352. 69 147. 8 51.9 291200. 3111. 0 89 252. 8 140 114 
3.7 24.2 10 96. 2 53. 3 70148. 782. 44 300201. 2111. 5 go 253. 60140. 6 15 
624.7111 97, 1053.80 171 149. 6082. 9 2311202. 00112. of '291[254- 0141.1 
5. 5 25. 2 12] 98054. 3} 72/150. 483. 44 32202. 9112. 5] 921255. Aten 
46.4 25. 7] 13] 88. 854. 8] 73151. 3083.5] 33/203. 0113. ] 931256; 3r42: off ® 
7.26.2] 14] 99.755. 74243 34,294- 7113-4 94 FC A2. 
1126.7] 15/100. 6055. J 75/83 1084.8 351205. 5113.9] gsf2 "0 LF offs 
27.1] 16101. 556. 2] 7617 53-9185. 3] 36/206. 4114. 44 96/258. 143.5 
49.9 27.6] 17/102. 3036. 7] 771154: 8085. 8 37 207. 3 114. 9 . | 
50.7/28. 1 18103. 2157.2] 781155. 7186. 3 38/208. 2115.4 
131.6 28.6] 191104. 1|57+7 791156. 6 86. 8] 39:209.0[115.9] 
32. 5/29. 1] 120 120!105. 6058. 2 180 157-4 87.3 240209. 9 116. 44 
Dep Lat. Biſt Dep.] Lat. Diſt Dep. Lat. Diſt Pep. Lat. [Dif 


G 


tor 67 61 Degrees 


2 
— — JG 


* 


«x: 


1 


—* K 1 «fd 
Eo EIS * 1 
Lad 7 1 


—— 
1 —— 


— : 3 IT 
oo 
— 


— 


OOo neee 


Py hy my wy 
FEEDS 


— — 


"be he Bona? worn tin ab ee co 


15 
. | . 


to 
9 
02 


92 — — — — — —— — — 
OmnOm ow g now 


to 
dh o - 
O wm Ow Ou 


t& 
+ 
7 


Laux III. Difference of Latitude Me 92 for 30 Degrees 


——6ͤ—5 ẽ——— — — — — . — 
— ng 
— 


. . . . . o - - 
Om O0OU Dow Ow Oo 


Wn wr Us On us ns ns on 
SS SIN SS 


du 6 0 - 


vow dow dom Om 


= 
9 
O 


wh Pep. Lat.|Difl Lat. 


p Diſt] Lat. eren Lat. Pep: Ha Lat. [Dep 
121ro4. 8 90. 5] 241 708.7 11120. 
22 105.7 9178 42 209, 6 121.6 
23 106. 5| 91.5] 43 210, 
24 107. 4 92.0] 44/211. 31122, 
251108. 3162. 92.5] 45/212. u. 
26109. 1 93. 40/213.0|123,( 
_27}110.0 83. 5 471213. « 91123, 
280110. 864. 94.0 4881.24. 
29111.7 94.5] 491218,6 
30112. 6 925-0] 30216. 
131113.4 95+ 5] 251217. 
32|114. 3 96. 0 3218.2 
33]115-2 96. 5] $3]319.1 
34|116.0 97. 5402205. 
350116. 97-5] $5[220.8 
36 117. 8 98. o 560 221.7 
37118. 6 98. 51 37222. 6 
380119. 5 99. 38/223. 
3912074 99+ 5] 39/224. 3Þ12g, 
40|121.2 — 60234, 2[130, 
1410122. 1 100. 5] 2611226. 01 30 
420123. o 101. [ 62226. 9131. 
43/123. 8 1015] G31227.8 
44124.7 102. [ 64228. 6 
450125. 6 . . 51102. 5 4428 5 
46126. 4 103.0] 66230. 4 
471127+ 3] 31193. 5] 67 12 
480128. 2 . 11104, of 680232. 
490129. of 104. 51 69233. 0 
500129. 9 105.0] 70/23˙ 
151/130. 8 105. 50 29112 34«71135- 
52131. 7170. 106. [ 721235.6 
531132. 5 106. 5 73/236. 4 
54/133. 477. 10. 0 74/23. 
551134. 2 107.5] 75ʃ238.2 
560135. 1 1[108. of 76 239.0 
571136. of : 108. 5] 77239. 91138 
580136. 8 - 81109. of 78/240. 7119. 
59137. 7 109. 5 15 241.60. 
60138. 6 110. 0 80242. $[140. 
161139. 4 4110. 5 281]243- 
620140. 3 3111.0 82 
631141. 2 1111. 5] 83 
640142. 0 82. o 0112. [ 84 
65142. 982. 5 9112. 51 83 
66143. 8083. o . 71113. of 86 
671144. 6083. 5] 6113.5 87 
680145. 584. 0 7. 4114. 00 8802“ 
69146. 4.84. 5 3114.5 8900 
700147. 2085. o 2115-00 99/251 
171148. 1085. 5 0115. 5] 291/252. 
72149. 086. o 9116.0 92 
731149. 8086. 5 8116. 5] 93/253. 
74150. 787. o 66117. of 94254. 6 
75151. 6087. 5] 5117. 5] 95 255-5 
761152. 4|88. o 4118. o 96256. 
771153. 3188. 5 5. 2118. 5] 972572 
781154. 1189.0 1119. of g98j2581 
79155. 9119. 5] 99258. 
1800155. 9 207. 80120. of _399 
Diſt Dep. Dep.] Lat. [Diſt 


for 60, Degrees. 
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TABLE ITE. Difference of Latitude and Departure for 37 — 


* 


EE EEE, Dr at Dt In 
Pilar Lat. Dep [Diſt] Lat. Lat. [DepſDiſ Diſt Lit. Dep Dig Lat. Dep. Diſt | 
100.900. 51 Gi] 52.331. 4/121 103. 7162. 3 3078115551 93+ 2; 304 
2/01. 7]01.of 62 53. 1031.9] 220104. 6062. 82156. of 93:7] 42 
302. 601. 5} G3] 54.0032. 4 23 105. 463. 3} 83/786. 8} 94.2] 43 
43. 402. 1] G64]. 54-8133. of 24/106. 363.9 841157. 7] 94.8] 44/2 
504. 302. 6 65 55. 7133-5} 251107. 1064. 44 85/158. 5| 95.3] 45 
605. 103. 1] 66 56. 634. 0 26108. 064. 9) 861159. 4 95. 8 44602 
706. 0/03. 6 67] 57. 4034. 5 27108. 8065. 44 87/160. 30 96. 3 47 
306. 9 04. 1 68 | 58, 3135-0 281109. 7 a 88 161.1 96. 8 48 
90. 704. 6 69] 59. 1035. 5] 29110. 6066. 44 89162. 0 97. 3 49 
10/08. 6105. 2} 7 60. 0136.1} 30/111. 467-0 90/162. 8 92.9 = 
og. 405. ] 71] 60.8136. 6 131172. 367. 5 5] 191 163. 7 98.4 2510215. 10129. 3 
| 12j10. 306. 2F 72 61. 737.1 3213. 1 68. of 92164. 5 53. 520216. 00129. 8 
11. 106. 7] 73] 62. 6037.6 331114. 068. 5 93165. 4 99.4 33216. 80130. 3 
12.07. 2] 74 63. 438. 1] 34114. 8069. of 941166. 3] 99. 9] 54/217. 7130. 8 
12.907. 7] 75 64. 3038. 6 35/115. 769. 5] 95/167. 1100. 44 551218. 50131. 3 
13. 708. 2] 76 65. 1039. 1] 361116. 670. of 961168. 0 100. 9] 560219. 4131.8 
14. 0108. 8 77 66. 039. 7] 37/17. 470. 6 97168. 8|ro1. 5 57220. 2132. 4 
15.409. [ 78 66. 8 40. 2 38/118. 371. 1] 98/169. 7/102. 00 58221. 1 132. 9 
16. 309. 88 79 67. 740. 7] 39119. 1171-6] 99170. 5 102. 5 39222. 10133. 4 
2 1]10. 3] 8 68. 6041. 24 40 20. 002. 1 2000171. 4 10 ;. of 60222. 8133.9 
1118. 0110. 88 81] 69. 441. 7] 141120. 8072. 60 201172. 3103. 5 261223. 7/134. 4 4]; 
22018. 911. 3} 82] 70. 3042. 2 420121. 7173-1] 020173. 1104, of. 62 224. 5134.9 
23119-7111. 8] 8371. 1142.7 431122. 6 73-6} 03/174. 0104. 5] 63225. 4135. 40 
24/20. 6112.44 84] 72.0143. 3] 44/123. 4074. 2 041174. 8105. of, 64 — 136. off 
25/21- 4112-9] 85] 72. 8043. 8} 45/7124. 3074. 7 05175. 7/105. 6 65227. 10136. 50 
26022. 313.4] 86 73.744. 460/125. 175. 2] 06176. 5/106. 1] 66228. 00137. of 
27]23-1113-9] 87}. 74. 6044. 471126. 0j75- 7} 071177. 40106. 6] 67228. 80137. 5 | 
| 2824-0114. 4] $88] 75. 4045. 3] 48/726. 8076. 2] o8[178. 3107. 1] 68 229. 7138. of} 
2924. 914.9 89] 76. 3145. 4912. 776. 7] 09179. 1010). 6} 691230. 5 138. 5 
| 30123- 7115-48 90 77-1146. 4 501128. 6177- 3} 19/80. 00108. 2 70/2331, 4j139- ! 
| 31126, 6016.01 g1 | 78. 0[46. gf 151 129.4 77-8] 211/180. 80108. 7] 2711232. 2 139.0 -| 
52127. 416. 2 92] 78. 8147.4] 52/130. 3078. 3} 12[181. 7109. 2} 72233. 1140. 1 
33/28. 307. ] 93] 79. 7147.9] 53/131. 1178-8] 131182. 5109. 7Þ 73/234. 0140. 6 
34029. 117. 5] 94 80. 648. 4 54/132. 079. 3} 14/183. 4110. 2] 74234. 84. 1 
3030. o 18. of 95] 81. 4048.9 55/132. 8079. 88 15184. 30110. 7] 75 235,741.66 
36030. 918. 5] 96 82. 3149. 4 56/133. 7080. 3 160185. 1111.2 76 236. 5 42.1 
3731719. 1] 97] 83. 150. o] 57134. 5080. 9 17186. 0011.8] 772 37. 442.7 
38,32. 619. of 98 84. 050. 5 58/135. 4087. 4 151186. 8 112.3} 78238. 2 Oe 
3933. 420. 1] 99 84. 8051. 591136. 3087.9 19187. 712. 80 79239. 1143.7 
220 2.754. 601 37. 182.4] 20 188. 5/113. 3} 89/240. 0144.2 
41135-1]21.14 101] 86. 6152. of 161 1 38. 082.9 2211189. 4}i13. 8} 2810240. 80144. 7 
42136. 021. 66 02] 87. 452. 51 62 138. 8083. 44 22190. 314.3] $2241. 7/145. 2 | 
36. 9122.18 03 88. 3053. 0 63/139. 5183-9] 230191. 1114. 80 830242. 5 145.7 
37. 7122.6} 04 89. 1053. 6 64/140. 5184. 5J 24/192. 0115. 44 84243. 446. 3 
38. 6123.2} 05] 90. of54. 1 65141. 485. 0 25/192. 8115.9 85244. 2146. 8 
39. 423. 7] 6 ga. 854. 6 66142. 3185.5] 26193. 7116. 4} 386245. 11147. 3 
40. 3124.24 07 91. 755. 1] 67143. 1186. of 27194. 5116.9 87/246. 00147. 8 
41. 124.7] 08 92. 6055. 66 680144. 0086.5] 23/195. 417. 44 881246. 80148. 3 
42. 25. 2] 09 93. 456. 1] 691144. 8087. [ 291196. 3117.9 89/247. 71148. 8 
#2. 9125-8] 19 94. 3056. 7} 70/145. 7187-6} 30 197. 11118. 5} 2 446. 149-4 
13.7026. 3} 111] 95. 157. 2 1711146. 5188. 1} 2311198. oj119. of 291{249. 4 4149.8 | 
52144. 6026. 8 12 96. 057. 7h 721147. 4 88. 6} 321198. 811 19. 50 921250, 259. 4 
534,427. 3] 13]. 96. 858. 2] 73148. 389.1 33199. 7120. Of 93 251.1159. 9 
54 46. 3]27. 8 14] 97-7158. 7] 744149. 1089. 6] 34 200. 5120. 51 940252. 0/151. 4j} 
35147-1128. 34 15 98. 6059. 24 75/1 50. 0/99. 1] 35/201. 4121. [ 95/252. 8151.9 
$6148. 0028. 8 16 99. 4059. 7} 7611 50. 8:90. 6 36202. 3121.5] 96253. 7632.4 
$7145. 8029.44 17/100. 3060. 3 7751.71. 2] 3731122] g71254 553.0 
85/7/29. 9 18101. 1060. 88 78/152. 391. 7 380204. 0122. 6 980255. 4153.5 
39159. 63074] 19102. of6r. 34 79153. 4192-2} 39 204. 8123. IF 99256. 2154.0 
_boj31. 4 39. of 120102. 8161. 8} 1801154. 3.92.7 2401205. 7 123.6 _390]247+1 454-5 
Pit|Dep|Lar.JDiſt!Dep.|Lar [DiſttDep. |. Lat] Piſt Pep. Lat. [Diſt] Dep. | Lat. 


for 59 Degrees. 


| | 


- WEE 98 = 
5 == 


74 


Tat III. Difference of Latitude and Derne for 5 


W 


SI Were A 


| Lat. Dep!Diſt Lat. Dep. Diſt I *. | 


Dif 
4 102. 6/64. 1 151 153. 153-5/-95.3 95.9 241 
2 103. 564. 7] 82 154. 31-96. 5] 4205.3 
3 104. 3.65. 2 83 15 2] 97. % 06. 
4 . 105. 3:05.9 8456. 00 97.3 44/206. 9 
5 x 106. 066. 3} « 85 156. 9 98.1 45207 
6 6 106. $166. 8 - 86/157. 7]- 98.6} 46 
7 , 107. 7167. 3} 87158. 6]- 99. 1 ' 47 
8 . 108. 567. 88 88 159. 4 99. 6] 48, 
907. : . 109. 468. 44 89160. 3100. 2 49 
10j08, 2 8 . 110. 2 68.9 90161. 10100. 7] 50/212; 
11ſog. 305. 88 71 60. 2 37. 6 731 111 165.4 1911162, 00101. 2 2810212. 8137.0 
1210. 206. 4 72 61. 138.2 32111. 9 70. 0 92162. 80101. 8 5213.701336 
1311. 0006. 9 73] 61.938. 7] 33/112. 8/70. 5 931163. 7 102. 3 53214. 5134.1 
1411. 907. 44 74 62. 8 39. 2] 34/113. 671. o 94164. 50102. 8 54 1 1134.6 
12. 708. o 75 63-6139. 8] 35/114. 571. 66 g5j165. 4103. 44 551216. 1135.2 
3. 608. 5] 76 64.440. 3] 36/115. 372. 1 96166. 2103. 9] 36 135.7 
14. 4/09. of 77 65. 3 40. $] 37116. 272. 66 97167. 1104.44 37 g 
15. 309. 5] 78 66. 1041. 3] 380/177. 0½3. 1] 980167. 9104. 9 38 
16, 1110.1] 79] 67.41. 9] 39/117. 973.7] 99168. 8[105.5] 39 
17. o[10.6] 800 67. 8042. 44 401118, 8/74. 2] 200169. 6106. o 60 
17. 811. 1 2. 9 141 119. 6174. 7] 201 170. 4106. 5| 263 
18, 7111.7] I20, 475. 3} 021171. 3107. 1 62 
19. 5112.2 1213075 88 03/172. 10207. 6} 63 
20. 472.7 44/122. 1076. 3 04173. 008. i] 64122 
21.213. 3 45123. 06. 9 05/173. $1108. 7 65122, 
22.0[13.8 46123. 8077. 4] 06174. 7][z09. 2} 66 2 
22. 9/14. 3 124. 777.9] 07175. 5]109. 7 672 
23. 7114. 8 125. 578. 44 08176. 4110. 2] 68 
24. 6015. 4 126. 479. of 091177. 2110. 8] 694 
4115.9 127. 2179.5] 10 178. 11111. 3Þ 70] 
26. 3116. 4 128, 0]80. of 211178. 9111. 8] 2713 
27. 119. o 128. 9180. 6 121179. 8112.4] 72 
28. 0017. 5 129. 781.1] 13/180. 512.9] 73 
28. 8018. o 130. 681.66 14/181. 4113.44 74231. 
29. 7118.6 131. 482. 2] 15/182. 3114.0] 75/233. 21445. 
30. 519. 1 132. 382.7] 16/183. 2114. 5] 76[2 34- 06. 
31. 4019. 6 I 33.1 83. 2 17184. 0115.0] 77234. 
32. 220. 1 134. [8 J. 7] 18/184. 9115. of 780235. 7%. 
20. 7 134. 8184. 30 19/185. 7116. x] 79/236, 611479 
33.9021. 2 135. 7184.8] 20186. 6116. 6] 8237.4 
34. 8021. 7 136. 585. 3] 2211187. 4117 1 2811238. 3 
35. 6022. 3 137. 485.9 221188, 3117.7] 82239. 1%. 5 
36. 52 2. 8 138. 286. 4] 23189. 1118. 2] 83240. 0f150.0 
23. 3 1 39. 1086. 9 24190. 0118.7 84/2 40. 8f150. 5 
23-9 1-39. 987.5] 251190. 80119. 3] 85/241. 7851-1 
24. 4 140. 8088. of * 26þ191, 6119. 8| 86242. 5j151.6 
24.9 144. 6688. 51 27192. 50720. 87243. 4/152. 
25.4 142. 5189. of 28193. 3 — 880244. 2151.6 
26. o 143. 389.66 29 194.2 121.41 3892451153. 
26.5 144.2 2-10 30/195. 0/121. gf | go[245:9]15%7 
27. 0 145. 090. 6] 2310195. 9122.4 291 246. 8/154.1 
27.6 145.912 32 196. 7123. of 92]247-0j154 
28.1 146. 791.7] 33]197-.6|123. 5] 931248 $1855 
28.6 147. 6192.2 35/198. 4124. of 941249+ 3155 $ 
29. 2 148. 492. 8 351199- 3/124. 6] 95/259. 
29.7 149. 293. 3] 361200. 10125. 1 96 251. oſtßb. 
30. 2 150. 193. 88 37/201. 00125. 66 97251. 9157.4 
30.7 150. 994. 3} 380201. 80126. 1} 98/252. 7157˙9 
31.3 151. 8194-9] 390202. 7126. 7] 991253. 6 158. 5 
31. 8} 120 152. 6195- 4} 240/203. 5127. 2 300084 
Lat | Dit Dep. Lat Di Dep. Lat. |Diſi|Dep- [Lat 


for 58 — 1 | 


OO — On mn Þ wo » w 


51.233. 2 1210101. 65. 9 
52.0033. 8 22 — a n 5 1 1 5 241 202.113 
52. 8134. 3] 231103. 1167.0] 83 1. 99-1] 42392: git 
53- 7134-9] 24/104. 0[67.5] 84 5 | 99-7 431393- 80132 
54. 535. 44 25/04. 8068. i] 85 75 Gay” 44204. 6]1 32.9 
55. 335.9] 26/105. 7068. 6 36/1 6. 0. 88 48205. 50133. 
56. a 36. 5 27 106.5 69.2} 8 _ 7 3] 46 206, 3134.0 
57. 0037. [ 28010). 3069. 7 * + 8101.85] 470. 1134.5 
57. 937. 6 29108. 270. 33 8 —.— 7 pray +4] 48|208.01135.1 
_$58. 7138. 1 30/109. 0170.9 8 2 159. 132.2 103.3 4 _— on 
59.5 38. 71 131}109. 971. 77. 7 Tor . 
60. 439. 2 5 * : "= $66.3 1 251½ 10. 5136. 7 
61. 239. 80 33/011; 5172-4 9 vn ages 520211. 3137. 2 
62. 140. 3 34/112. 473.0 93 _ 105. If 5312. 2137.8 
62.9140. 8{ 35/113. 273-5 2 16 2 * Þ- 540213. 00138. 
63.741. 4 36/114. 074. 1] g6 162. ee r 
64. 6/41-9] 37]114-9 74-0 ag. alt 77 $6j414. 71139-4 
65. 442.5] 38/115. 775.2] 98 166. . 57141550140. 0 
66. 2 43. of 39/116. 6 75. 7 97866. 9 oo 5802 16. 4140. 5k 
67.143. 6} 401117. 478. 2 3 3 59217.2 141.1 
67: 9144-1 141/118. 2/76. 76. 8 70 FN 2A. 218.4. 
68. 8 44.7 42 119. 177. 3 jo: 1. 610g. 5] 261218. 9142.1 
69. 6145.2] 43/119. 9/77-9] 03 —— _ 6 6212 19. 71342. 
7.445. 7] 441120. 8078.40 04/171. 11 0.6] 633220, 61143-2 
| 71.3 46. 3 453 121.6 79.0 0511 "4 ; 2 | 64 221.4 143. 8 
72. 145.8 401122-4179- 5} 06 3 ww, 651222. 2j143- 3 
\ 73-0147.'4) 471123. 3150-1 E 22 + [12.2] 661223. 1144.9 
75. 8147-9] 48124. 108. 6 of + axed *7] 67jz23-91145-4 
74.6148. 5) 49/125. o[8 1. 1 og ph 1 Fi 681224. 71146. © 
55. Sg. o 50125. 8 $1.7] 10 2 + 142 69225. 60146. 5 
ö 76.349. 6 1510126. 6 827 TE — — 791226. 41147- If 
77.250. 1] 52 127. 5 $2.8] 12 17 * 4 271227. 3147. © 
78. 50. 6 53/128, 3083. 3} 13/1 36 27 2 228. 1148. 1 
78.8 51.2 54/129. 113-9 * = 15 73228. 91148. 7 
79.761. 20 3539.84.15 139.577, 2429848. 
80. 5 52. 3] 36,30. 8085. 0 16 3 Tel 751239 6149-8 
81. 3152. 8| 57 131. 7155-5] 17 £4 2 2 762 31. 5 130. 3 
82. 2 53. 44 358/132. 5 86.0} 18 3 aps, 2]. 7712 32. 3150. 9 
$3.0 53.9 59 3 86. 6 19 183.7 0 4 78 233. 4 151. |; 
$3. 9154-5 60134. 2 87. 1 20 8 25 79 234. 0151.9 
$4. 7155.0]. 161135. 0 87.7 "2211185 120. [7 ——— 22 | 
85. 5 55. 50 62 135.9088. 2 22 8. 1 2810235. 6153-0 
86. 4 36. 1 63/136. 788. 80 23/187. 121 8234.5 536 
87. 2 56.6 64/137. 5089. 3 n J 8337. 354. 
88. 157. 2] 65 138. 49.9 221188, 2.0], 841p38. 2.154. 7] 
88. 9 57. 7] 66/139. 290. 4 7 18 LEAD 3539. 0{155- 2 
89.7 58.3] 67 149. ooo. 9 27 3 3 * 86½ 39. 8155. 8 
90. 6 58. 8 68,140. 991. 51 A's IP | 87 2 40. 71156. 31. 
91.459. 4 69 141.72. 0 29 192. 0 u 881241. 5156. 8 
92.2 59.9. 79.142. 6192: 6 30 192. 9 ne 7] 89 242. 4157-4. 
92:2 9-9 , e 
93. 961. [ 721144. 293.7 3 2 5 2910244. 00158. 5 
94. 8 61. 5] 73145. 1194-2 TG, 1 159. 0: 
ie ere, 159.6 
96. 462.6 75146. 85. 3 = — a 94[246. 5/160. I 
97-2163: 2| 76|x47. 6195-8 361197. . 990094 160. 7 
84. Me 74.46. 371198. 71129-1 961248, 2/161. 2] 
99.865 3] 78 149. 396.9 38019 ro 3 97249. 1161.7 
99.8164. 8| 79,18. 17.5 — 981249. 9/162. 3 
_120/109. 665. 4 180150. 98. r 162. 8 
Bilt Dep. Lat. Bil De ö 201.303. Je 1.4 
bo — i Dep. Lat. [Dill Dep. Tat. 


22 III. Difference of Idee and — for 33 1 


for 57 Degrees. 
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TAxLE III. Differe 


— 


nce of Latitude 


Diſt Lai Dep Diſt; Lat. Dey] Diſt 
1 oo. 8 00. 6, 61150. 6034. 
201. 701. 11 62151. 434. 
302. 501. 7 6352. 2035. 
403. 302. 2] 6453. 735 
5104-1 wah 6553. 936. 
6195. oſoz. 44 6654. 736.5 
705. 83.9 67 535.5037. 
$105. 6004. 5 6856. 4{38. 
907. 55. 0] 69 57.238. 
rofo8. 3195. 65 70158. 039.1 
1109. 1j06. 24 71158. 939.7 
1209. gf06. 7] 72159. 7/40. 3 
13110. 8f07. 3} 7380. 540. 
1411. 607. 88 7461. 341. 
1512. 4008. 44 75162. 2141. 
1613. 308. of 7663. oſg2. 
174. 109. 5} 7763. 8143. 
18114. 910. 1 78164. 7143. 
1915. $10.6 | 79165. 5044. 
2016.6 11. 2 80066. 3144. 7 
2117. 411. 7] 81067. 1045.3 
22118. 212. 3} 82168. 0045. 9 
23119. 1 12.9 8368. 8[46. 4 
24|19.9}13-4] 8469. 6047. 
2520. 714. 0 85/70. 5047. 
26021. 614. 5] 86/71. 3148.1 
2722. 415.1] 8772. 1148. 7 
2823. 215. 7J 88/73. ofa9. 2 
2924. o 142 8973. 8049. 8 
Erne 
3105.71. 3} 91/75. 450. 9 
3226. 517.9] 9276. 351.4 
33/27. 4018. 5h 93/77. 1052. 
34028. 219. of 9477. 952. 6 
3529. 0019. 6] 95/78. 853.1 
36129. 820. 1 9679. 653.7 
37639. 720. 7] 97180. 454. 2 
38031. 521. 24 9881. 254. 8 
39132. 321.8] 9982. 155. 4 
4033.22. 4] 10082. ol 5. gf 
4134. 0022. 8] 10183. 8156. 5 
4234. 8023. 5] 02184. 657. o 
4333. 624.0] 0385. 457. 6 
4436. 524. 6} 04 86.2158. 2 
4537. 325.2] 0587. oſs 8. 
46038. 125.7] 0687. 9159. 3] 92.8 
4739. 0126. 3] 07188. 759. 8 67 | 93- 
4839. 826. 8} 08{[89. 560. 44 68 93. 9 
49/40. 627. 4] 09190. 461. 0 69 94-5 
941. 5128. of 10ſg1. 261. 5 70 95.1 
$1142. 328. 5] 111092. of62. if 171 95. 
52043. 129. 1 1292. 8062. 6] 72 96. 
53143-9129. 6] 1393. 7163.2] 73/143. 4] 96.7 
5444. 8030. 2 14f94. 563. 7} 74/144. 2 97.3 
55/45. 6030. 8] 1595. 3064. 3] 75/145. 1 97. 
56/46. 431. 3] 1696. 264. 9] 76145. 9 98. 
57047. 331.9. 177. 065. 44 771146. 7 99.0 
58148. 1032. 44 180). 8066. of 78/147. 60 99. . 
59048. 933. o 1998.7 66. 5] 791145. 4100. 1 8. 1133.6 
142-2132 6] 120199. $157. 1] 1261199. 21100. 2] 2401199. 01134. 2h bl 
Diſt!Dep| LatſDiit Pep Lat. Bit Pep. Lat. Biſt Pep. Lat. Fi B 
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or 56 Degrees. 


——— 


* 


< 5 
A D 
1100. 8 o. 6 
z|o1. 601% ] 82050. 
02. 501. 7 0313166 
403.3 02. 64 32. 
04. 1102. bf 88ʃ73• 
blot: 9 03. 4% XN 
1105. 704. 6715 
$106. 6104. 6] 68 | 
900. 405 2 69 | 59 
1008.20.22 8.5 2 | 
T1109. 0/06, 3 71 3x[197- 3| 75+ 2] 1911156. 4/399: 5] 251 205. 60143. 
12/99. 806. of 72 320108. 1] 75. 92 52 205. 1 
1310. 6107. 5} 73 330108. 9] 76. 3] 93] 53207. 20145. 
14/11, 508. of 74 34109. 7] 76.3] 94 340208. 00145. 
15/12, 308. 7516 350110. 60 77.4] 95 55 208. 8146. 
16113. 1009. 2} 7616 361111, 4] 78,0 56.209. 60146. 
113.909. 7] 77 37112. 20 78.6 9 571216. 57147. 
18014. 710. 3} 78 38113. 0] 79.1 38211. 3j148. 
1015. 6010. 9 79 9113. 80 79.7 99110 59212. 145. 
20116, 4111+ 5} 80! 1114: 6 39. 3] 2V1-03es 2 
11117. 212. 81 1411115. 5 80.9] 20ſt 32617073. 80149. 
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43177. 71165. 7 
441178. 4]166. 4 
451179. 21167. 10 
45/179. 9167.71 
47180. 61168. 4% 
48/181. 4169. 1 
4%82. 1169. 8 
500182. 810. 5 
130.2] 2510183. 6171.2 
520184. 3171.8 
530185. 01 72. 54 5 
540185. 8173.2 


550186. 573.9 
56187. 274. 5 


57187. 9175. 2 

58 188.7 175.9 
59189. 476. 6 
60190. 1177. 3 


141103. 1 . 1137-1] 261190. 9178. o 
421103. 9 , . 621191. 6[178, 6 
431104. 6 h A 631192. 31179. 3 
441105. 3] 98. . 64193 11 80. 0 
451106, o | F 651193. 8 80. 3if}- 
461106, 8| 99. 66194. 5181.44 
471107. 51100. ; - | 671195. 3182. 10 
481108. 20100. 1 681196. 01182, 7 | 4 5 
49109. oſioi. 4 F 691196. 71183. 4 | 
go{10g. 7 31 - 61143-2} 76j197-5 184.1 
151110. 4 . 154. 3143.9 2711198. 2184. 8 
52111. 2j103. 44. 720198. 9185. 5 
531111. 9 0 | 731199. 71186, 2 
5402. 60105. . 141200, 4[186, 80 
551113. 4 . . 751201. 1187. 5 
5616114. . -61201. 91188. 2 | 
571114. 8010). .of 77/202. 61188. 9 | 
580115. 6 . 780203. 31189. 5 
590116. 3 5 | ; 79204. 01190. 2 
60117. o p 801204. 81190, 9 
161j117, 7 . 6150. 7] 2810205. 591. 60 
620118. 5 0 820206. 2J192. 3 
63119. 2 830207. 0193. 0 
f 64119. 9 . R 840207. 7 193.60 
7 651120. 7 6 . 850208. 4194. 3 
54 4 66121. 4 6 . 861209. 21195. ol}. 
, 1 67122. 1113.94 a . 8] 37209. 9195. 70 —_ 
91 7 680122. 911 . a 880210. 6196.44. ; 
14-4 4 69123. 6 . 67. ZH . 891211. 41197. Ii} az 
4 : 4 70124. 3 . | . 0 900212. 1197.7 _ =' 
155 8 171125. 1116. $7.5] 2910212. 8198.4 
13 8 721125. 8 5 . 920213. 61199. 1 
70 2 731126. 5118. +9] 93214. 3199. 8 1 
110 8 741127. 30118. . >. 5] 941215. 0]200. 5 1 
4 5 751128. 0119. 31 35/171. 9160. 2 95/215. 7201. 2 | 
9 | 2 761128. 7120. of 961216. 5201. 8 
5 9 771129. 4 741 | 971217. 2202. 5 
A 5 781130. 2 . . 981218. 0203. 2| 
115 2 791130. 9122. 1 991218. 72903. M "i 
21: 3- 9149-9 81.8 _180 131.6 122.7 240 175-5 51163. 6 300 2194215 = 
Nh Lat [Dift|Dep|Lar Biff Bep. Tar. Bi Hep. Lat. Pit B . Lat, 
1 1 a 


* 


1 >» 5 3 c 1 47 
— ee teormoeenom—e n—ms — — no” mm — i ˙¹ 5 as UTC . Ort — c. 7—ßr‚ I EI 
? * 


Ky 


Lat Dep Diſtſi 
50. 700. 7 61 
01. 401. of 62 
92. 203. 1 63. 
o2. 902. 88 64 
03. 6003. 5] 65 
04+ 304. 2] 66 
05. oog. of 67 
05. 8[55, 6] 65 
06. 5106. 3] 69 
07. 206. 3 
07.9107. C 71 
08. 6jo8. 3] 72 
09. 4 09.0 73 
10. 115g. 7] 74 
10. 8010. 4} 75 
11. 511. 1 76 
12.211.810 77 
12.912. 5 78 
13.7013. 2 79 
14.413. 9 30 
15.114. 6 81 
15. 815. 3 82 
16. 5 16. © 83 
17. 3]16. 7] 84 
18. 017. 85 
18. 718. x] 86 
19.4 18. 8 87 
20. 1019. 88 
20. 920. 1] 89 
21.6 20. 8] 90 
223021. 51 91 
23. 022. 24 92 
23.7022. 9 93 
24.523.694 
25.2024. 95 
25.925. 0 96 
26. 6 25.71 97 
27. 3 26. 44 98 
28. 1127.1] 995 
28. 827. 8 100 
29. 5028. 5] 101 
30. 2129.2] 02 
32: 9129-9] 03 
31. 6030. 66 04 
32. 431. 3] o5 
3311 32. C o6 
33- 8032. 64 07 
34- 5133-3] 08 
35+ 234. 0 09 
36. 034. 7 10 
39. 7135.4] 111 
37.436. il 12 
38. 1036. 3] 13 
38. 8137, 5] 14 
39. 6138.2] 15 
40. 338.9 16 
41.039. 6] 17 
41. 7140. 3Þ 18 
42. 441. of 19 
43-241. 7] 120 
Dep[Lat [Diſt 


TA Dep.|Diſt|Lat. 
42. 4} 121] 87.0] 84.0 151 130. 2 24117 + 
43-1] 22] $7.8} 84.7] 821130.9 : 97 55 
43. 88 23] 88. 5 85.44 33/131. 6 
44-5] 24 $9.2] 86.1] 34/132. 4 
45.1} 25] 89.9] 86.8] 85/133. 
45. 26] 90. 6 87.5] 861133. 8 
46. 5 27] 91.4 88.2] 87/1345 
47.2] 28 92. 1 88. 880135. 2 
47-9} 29 92.8] 89.6] 89135.9 
48. 6} 30 93.5 90-3] 901136. 7 17 
49- 3] 131] 94+2| 91.0f 1911137. 4{1. 251 180. 51174, 
50. of 32 94.9 91.7 921138. 1 $2 111. $1075. 
50.7] 33] 95+ 7] 92-4] 93 138.8 531 21175. 
51. 44 34/96. 4 93-1] 94/139. 5 540182. 71176, 
52. 1 35 97.1] 93.09 '95 140. 3k 
$2.8} 36 97-8| 94.5] 96141. 0 
53.5] 37 98-5] 95-20 9741.7 
54-2] 38] 99-3] 95-9] 980142. 4 
54-9] 39 loo. of 96.5] g9[143.1 
55. 400100. 7] 97. 2] 200143. 9 

1x01. 497. J 201144. 6 

[102.1] 98. 6 02145. 3 

102. 9 99.3] 03 146, 0 

103. 6.100. o 04/146. 7 

104. 3 100. 7 41425 

105. [ol 06148. 2 

105. 7102. 1 07148. 91. 

106. 5 102. 8] 8/149. 61. 

107. 20103. 5] og 50. 31 

107. 9104. 2] 100151. 1 

108, 61104. 9 2110151. 8 

109. 3105. 0 12152. 5/1 

110. 10106. 130153. 2 

110. 8107. 0 14153. 9 

111, 50107. 7 15/154. 6 

112. 20108. 160155. 4 

112.9109. 1 17/156. 111 

113. 7] roh. 7 18/156. 8 

114.4110. 191157. 5 

115. 1111.1 20158. 2 

115. 8111. 221159. o 

116, 5112. 5} 2219.7 

117.2113. 230160. 4 

118, 0113.9] 24161.1 

118. 7114. 6] 250161. 8 

119. 4115. 3] 260162. 6 

120. 1116.0] 27/163. 3 

120, 8116.7] 280164. 0 

121.6117. 4) 291164. 7 

122. 3118. 1] 3911 65.4 

123. 0118. 8 2311166. 2 

123.7119. 5] 32/166, 9 

124. 4 120. 2] 33/167. 601 

125. 2120. 9] 34|168, 3 

125.9121. 60 35/169. o 

126. 6122. 2 36/169, 8 

127. 3122.9 37/170. 5 

128. 0j123.6] 38|171.2 

128, 81124. 3} 391171. 9 

01129. 5125.0] 240/172. 6 
Dep. Tat. Bi Dep. Dep. 
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ABLE III. Difference of Latitude and Departu 


——— —— — — — ſ—- ——— — — —U 2 2 2 29. 


Lat. 


85. 6 
86. 3 
87. o 
87.7 


89.1 
89. 8 
90. 5 
91. 2 
21.9 


161113. 3 
621114. 5 
630115. 3 

64116. o 


65 116.7 


66117. 4 


118. 8 
119. 5 
120. 2 
120. 9 
121. 6 
122. 3 
123. o 
123.7 


e for 45 Degrees. 


171.1 171.1 


88. 4 88 


for 4 Degrees 
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Ot Logdithals 3 Tac ak e to every Point 
and Quarter Point of the Compaſs. = 


A Table of Logan from 1 to 120. 


2 . 


— CONE 


| No. | Log. 
"1 þo.00000 
2 30103 
3 | 47712 
4 | 60206 
5 | 69897 
6 | 77815 
7 | $4510 
8 | 90309 
9 95424 
Io | 00000| 
I2 07918 
I3 | 11394 
14 | 14613 
15 [17609 
16 | 20412 
I7 | 23045 
18 | 25527 
19 27875 


No. 


1.32222 
34242 


1.49136 
50515 


Log. 


36173 


38021 


39794 
41497 


43136]. 


44716 
462 40 
47712 


51851 
53148 
54407 


55530 


56820 


57978 
59106 


60206 


* 


No. | Log. No.] Log. No. Log- e 
41 [1.61278] 61 [1.78533] 81 1.90849 101 
4262325 6279239 82 | 91381 
43 | 63347] 63 | 79934| 83 | 91908 
44 | 64345 64 | 80618] 84 | 92428 
45 | 65321] 65 | 812g1i| 85 | 92942 
46 | 662761 66 [381954] 86 | 9345 
47 | 67210] 67 | 82607 87 | 93952 
48 | 68124] 68 | 83251] 88 | 9444 
49 | 69020] 69 | 83885| 89 | 9493 
50 | 69897] 70 | 84510] go | 954241t12| 
51 [1.70757] 71 |1-85126| g1 |1-95904 111 
52 | 71600] 72 [385733] 92 | 9637 
53 | 72428] 73 | 86332] 93 | 96848 
$4 | 73239] 74 | 869230 94 | 97313 
55 | 74036] 75 | 87506| g5 | 97772 
56 | 74819] 76 | 88081| 96 | 98227 
$7 | 75587] 77 | 88649] 97 | 98677 
58 | 76343] 78 | 89209 9899123 
59 | 77085] 79 | 89763} 99 | 99564]. 
8% 77815] 80 | 90309100 [2.00000{ 
. — 


5 . LE WO ©: 1750 

5 Sines. 3 Tangent. | Co-tang.] Secant. EY 3 * 

: : * 5 Þ; 6 & | 04 

o o. 00000[10. ©00000| o. 00009 Infinite. to. oooooſ Infinite, 8 þ 

o 48. 69079] 9, 99947 8. 69131111. 30867 10. 005211. 3 117 © 

o 428. 99130 9. 99790 8. 993401 1. oo 600 fo. 00210 11 ql K 
o 4 9. 16652] 9.90527 9. 17125010. 8287510. 0473/10. 83348 1 — 
ME . 8 1002. 
I 9. 290240 9+ 99157] 9. 2986610. 70134 10. 0084310. 7 7 1 | 
1 + | 9. 38557] 9. 98679 9. 39878 10. 60122010. 01321 I, 7 | 
1 + | 9. 40282] 9. 98088} 9. 48194 10. 518000. 01912010. 537180 61 ny + 
1 4 | 9.52742] 9. 97385] 9. 5 5365/10. 44635 10. 02616 10. 47250 64 * | 
1 9. 582849. 965629. 61722010. 38278 10. 03438110. 41715 b 11 
2 + | 9.63099] 9.95616 9. 6748310. 32517110. 04334 10. 3 36gor *#' DK 
2 + | 9- 67339] 9-94543| 9. 7279010. 2720410. 0545710. 346510 5 1 Mo: 

2 2 | 9. 71105 9.93335] 9. 77770010. 2223010. obb6g; 14. 2889; I | 

| - re 2 fal 

3 9.74474 9. 91985] 9. 8248910. 175 11010. 08015 10 % 6 by 

3 F | 9+ 77503] o. 904830 9. 8702010. 12980010. 09517110. 22497] 4 1. 

3 2 | 9. 802306 9. 888 19 9.91417|10. 08583|10. 11181010. 19764] 4 il :6 

3 4 9. 827080 9. 86979 9. 9572910. 04270010. 1302 1010. 19292} 4 7 

- — ä — |2 

4 9. 84948] 9. 8494810. ooo. 00000}10. 15052110, 15052 4 E 

. | as | 1130 

Co-fines.| Sines. | Co-tang. |Tangents Co- ſecant Secant. | E 
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l20'2 
[21 
| 22 
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A Table 


* 


Tarts IV. 


CO IG AE BO tbe eee ] ͤ Aer 


"of Logarithms from 1 I to 10,000. 


$7 ooo Wt 


0 
„* 
2.90090 


00432 
09860 


01703 
02119 
02531 
02938 
03342 


2.041 39 
04532 
04922 
03308 

05690 
06070 
06446 
06819 


07555 


01284 


03743 


07188 


I 


2.00043 


00475 
00903 
01326 
01745 
02160 
02572 
02979 
03383 
03782 


i 
2.00087 


00518 


00945 


01368 


01787 


02202 
02612 
03019 


03423 


ö 


03822] 


8 


+ 


02653 


2.001 30 2.00173 


00 561 
oog 88 
01410 
01828 
02243 


03060 


03463 
03862 


2 


04179 
04571 
04961 
05346 
05729 
06108 
06483 


068 560 
07225 


07591 


1.07918 
08279 
08636 
o8991 
09342, 
09691 
10037 
10380 
10721 
11059 


2.11394 
11727 
12057 


13033 
13354 
13672; 
13988 
14301 
14613 
14922 
15229 
15534 
15836 
16137 


16435 
16732 


17026 

17319 
2. 17609 
17898 
18184 
18469 
18752 
19033 
19312 
19590 
19866 
20140 


12383 
12710 


2 


07954 
08314 
08672 


09026 


09377 


09726 
10072 


10415 
10755 
11093 
2.11428 


11760 
12090 
12418 
12743 
13066 
13386 
1 
14019 
14333 


2.14644 


14953 
15259 
15564 
15866 
16167 


1646 5 


16761 
17056 


17348 
2, 


17638 
17926 
18213 
18498 
18780 
19061 
19340 
19618 
19893 
20167 


2.54218 


04 10 
o4999 


05385 


05767 
06145 
06521 
t 
07262 
07638 


2.07990 


od 350 
08707 
09061 
09412 


09760 


10106 


10440 


10789 
11126 


2.11461 


11793 
12123 
12450 
12775 
13098 
13418 
13735 
14051 


14364 
2.14675 


14983 
15290 
15594 
15897 
16197 


16495 


16791 
17085 


17377 
2.17667 


17955 
18241 
18526 
18808 


19089 


19368 


19645 
19921 


2.04258 


07664 


04650 
05038 
05423 
05805 
06183 


06558 


069 30 
07298 


00604 
01039 
01452 
01870 
02284 
02694 
03100 
3503 


03902 
2.04297 


04689 
05077 
05461 
05843 


06221 
06595 


06967 


07335 
07700 


| 


2.00217]2 


5 | 


00647 
01072 


01494 


01912 
2325 
02735 
03141 
03543 
03941 


6:1 


2.00260 
00689 


—21115 


01536 
81953 


02366 
02776 


03181 
03583 
03981 


2.04336 


04727 
05115 
05500 
o5881} 
06258 


06633] 


07004 
07 372 
07731 


2.0802 7 


_14395 


08386 
08743 
ogog6 
09447 
09795 
10140 
10483 
10823 
11160 


11826 
12156 
12483 
12808 


13130 


13450 
13767 
14082 


2.14706 


15014 
15320 
15625 
15927 


16227 
16524 


16820 


17114 
17435 


17406 


2.17696 


19673 


17984 
18270 
18554 
18837 
19117 
19396 


19948 
20222 


2.08063 


2.17725 


08422 
08778 
09132 
09482 
09830 
10175 
10517 
10857 


11193 
2.11528 


11860 
12189 
12516 


12840 


13162 
13481 
13799 
14114 


14426 
2.14737 


15045 
15351 
15655 
15957 
162 56 
16554 
168 50 
17143 


18013 
18298 
18583 


18865 


19145 
19424 
19700 
19976 
20249 


2.08099|2 


08458 
2 
09167 
09517 
09864 
10209 
10551 
10890 
11227 


2.11561 


13830 


11893 
12222 
12548 
12872 
13194 
13513 


14145 
14457 


2.14768 


15076 
15381 
15685 
15987 
16286 
16584 
16879 


171730 


17464 


2.04376 


04766 
05154 
05538 
05918 
06296 


06670 


07041 
07408 


07773 


08135 
08493 
o8849 
09202! 


99552 


og dee 


10243 


10585 
10924 


112601 
2.11594 


11926 
12254 
12581 
12905 
13226 
13545 
1 3862 
14176 


14489 
2:14799 


15106 
15412 
15715 
16017 
16316 
16613] 
16909 
17202 
17493 


2.17754 


. 20003 


18041 
18327 
18611 
18893 


19173 


19451 
19728 


2.17782 


18070 
18355 
18639 
18921 
19201 
19479 
19756 
20030 


- 
2.00303 
007 34 
OIIS7 
o1578 


01995 
02407 


02816 


03222 


03623 
04021 


2.04415 


04805 
05192 
05576 
05956 
06333 
06707 
07078 
07445 


2 


03262 


2.04454 


— 3 | 
2.00346 


00775 


oligg 
01620 


02036 
02449 
2857 


03663 
04060 


04844 
05231 
05614, 
05994 
06371 
06744 


07115 


07482 
57846 


2.08171 
08529 


o8884 
09237 
09587 
09934 
10278 
10619 
10958 


11294 
2.1 1628 


11959 


12287 


12613 


12937 


13258 
13577 


138930 


14208 
14520 


2.08207 


09621 
. 09968 


11327 
2.11661 
11992 


o8 565 
o8920; 
09272 


10312 
10653 
10992 


12320 
12646 
12969 
13290 
13609 
I 3925 
14239 
14551 


2.14829 


15137 
15442 
15746 
16047 
16346 
16643 
16938} 
17231 
17522 


2.17811 


18099 
18384 


18667 


18949 
19229 
19507 
19783 
20058 
20330 


2.14860 


15168 
15473 
15776 
16077 
16376 
16673 
16967 


1726 
12387 


2.17840 


18127 
18412 
18696 
18977 
19257 
19535 
19811 


16406 


2.17869 


20112 
203854 


2.14891 


15198 
15503 
15806 
16107 


16702 
16997 
172 89 

17580 


18156 

18441] 
18724 
19005 
19285 
19562 
198381 


— 20358 


20085 
20276 . | 
| : 


— — — — 


— — — — ——— — 
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A Table of Logarithms from 1 to 10, % ę . 
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> Taiz: VE 


© Ct ec. 


— 


| 


ö 
| 
1 
| 


64 


| 


ö 


O 


92. 20412 


20683 
20951 
21219 
21484 
21748 
22011 
22212 


22789 


4 


22531 


* 


2.20439 
20710 


21511 
21775 
22937 
22298 
22557 
22814 


2.23045 


23300 


23553 
2 3805 


24055 


24304 
24551 
24797 
25042 


25285 


23070 
23323 
23578 
238 30 
$4080 
24329 
24570 
24822 
25066 
25310 


2.25527 
25768 


26245 
26482 
26717 
26951 


27184 


27416 
27646 


00227875 


28103 
28330 
28556 
28780 
29003 
29226 
29447 
29667 
29885 


26007 


26551 
25792 


2 


26269 
26505 
| 26741 
26975 
27207 
27439 
27669 
2.27898 
28126 
28353 
28578 
28803 
29926 
29248 
29469 
29688 
_29907 


— 


20978 
ry pad. 


26031 


ö 


3 


2. 20466 


20737 
21005 


21272 


21537 
21801 


22063 
22324 
22583 
22840 
2.23096 
23350 
23603 
23855 
24105 
24353 
24601 
24846 
25091 
25334 
2.25575 
25816 
26055 
26292 
26529 
26764 
26998 
27231 
27462 
27692 
2.27921 
28149 
28375 
28601 
' 28825 
29048 
29270 
29491 
29710 
29929 


2 

2.20493 
20763 
21032 
21299 
21564 
21827 

22089 
22350 
22608 
22866 


2.23121 
23376 
23629 
23880 
24130 
24378 
2462 5 
24871 
235115 
2535 
2.25600 
25840 
26079 
26316 
26553 
26788 
27021 
| 27254 
27485 
27715 
2027944 
28171 
28398 
28623 
28847 
29070 
29292 
29513 
29732 
29951 


2.20520 
20790 


3 


21059 
21325 
21590 
21854 
22115 
22376 
22634 
22891 


. 
2.20548 
20817 
21085 


21617 
21880 
22141 
22401 
22660 
| 22917 


2.23147 
23401 
23654 
23905 
24155 


244030 


24650 
24895 
25139 
25382 
2.25624 
25864 
26102 
26340 
26576 
26811 
| 27045 
27277 
27508 


27738 


27967 
28194 
28421 
28646 
28870 
29092 


29314 


29535 
29754 
29973 


223172 
| 2 3426. 
23679 
23930 
24180 
24428 
24674 
24920 
25164 
25406 
22 5648 
25888 
26126 
26364 
26600 
26334 
27068 
27 300 
27531 
27761 


2.27989 
28217; 
28443 
28668 
2 8892 
29115 
29336 
29557 
29776 
29994 


| 


21352 


ö 22427 
22686 
22968 


By” 


2.20575 
20844 
21112 
21378 
216431 
21906 
22167 


22943 
2.23198 
23452 
23704 
2 3955 
24204 
24452 
24699 
24944 


25431 
2.25672 
25912 
26150 
26387 
2662 3 
2685g 
ö 27091 
27323 
27554 
_27784 
2.28012 
28240 
28466 
28691 
28914 
29137 
29358 
29579 
29798 
30016 


25188 


3 
2.20602 
20871 
21139 
| 21405 
21669 
| 21932 

22194 
22453 
22712 


2023223 
23477 
2 3729 
2 3980 
24229 
24477 
24724 
24969 
25212 

25455 

2.25696 
25935 
26174 
26411 


26647 
26881 


27508 


N 


27346 


27577 


27807 
2.28035 
28262 
28488 
28713 


28937 


29159 
29380 


296011 


29820 
300 38 


2.30103 
30 320 
39335 
30750 
30963 
31175 
31387 
31597 
31806 


2 32015 


2.32222 


2.3012 
30341 
30557 


30771 


30984 
31 197 
31408 

31618 

31827 

32035 
2.32243 
32449 
32654 
32358 
33062 
33264 
33465 
33566 
3386 
34064 


2.30146 
39363 
39578 
39792 
31006 
31218 
31429 
31639 
31848 
32056 


2.30168 
30384 
30600 
30814 
31027 
31239 
31450 
31660! 
31869 
32077 


2. 30190 
30406 
30621 
30835 
31048 
31260 
31471 
31681 
31890 
32098 


A 


2.3226; 
32469 
32675 
32879 
33082 

33284 
33486 
33686 
33885 
34084 


322 84 
32490 
32695 
32899 
33102 
33304 
33506 
33706 
33905 


34104 


2.32305 
32510 
32715 
32919 
32122 
33325 
33520 
33726 
33925 
34124 


2.30211 
30428 
30643 
30836 
31069 
31281 

31492 
31702 
31911 

.32118 

2.32325 
32531 
32736 
32940 
33143 

33345 
33546 
33746 
33945 
34143 


20302 33 
30449 
30664 
30878 
31091 
31302 
31513 

| 31723 
31931 
32139 

2.32 346 
32552 
32756 
32960 
33163 

33365 


33766 
33965 
| 34163 


— 


— es 


33566 


2.30255 
30471 
30685 
30899 
31112 
31323 
31534 
31744 
31952 
32160 
32572 
32777 


33185 
33586 
33786 

33985 


1 
32980 


33385 


8 


2.20620 


21165 
21425 


21696 
21958 


22220 
22479 
22737 
22994 


2 3502 
23754 
24005 
24254 
24502 


9 


— 


2.20656 
200 U — 


2092; 
21192 


21458 


21722 


21985 


22240 
- 22505 


22703 


23019 


1 


34183 


— 


r 
2.2 3249122 3274 


23528 
23779 
24030 
24279 
24527 


24773 


25018 
25261 


0 


I 


92˙34242 


573675 
zl! 36,01 


5 37107 


6 39994 
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5 þ 
34439 
34635 
34830 
35925 


35218 


35411 
35603 
35793 
35954 


1 | 
2.34262 


34459 
34655 
34850 
35044 
35238 
35430 
35622 
35813 
30003 


5 


2 


34479 
34674 
34509 
3506 4 
35257 
35449 
35641 
35832 


36021 


2.34282 2.34301 


3 


| 


36549 
36736 
30922 


37291 
37475 
37658 


9 37840 
602. 38021 


38202 
38382 
38561 
38739 
33917 


39270 
39445 
39620 


2.36192 
36380 


36568 
36754 
36940 
37125 


37310 


37493 
37076 
37858 


2.36211 


2.36229 


36418 
36605 
36791 
30977 
37162 
37346 
37530 
37712 
37894 


2.38039 
38220 


38757 


35 399 
38578 


38934 
39111 
392 87 
39463 
39637 


2.38057 


38952 


38238 
38417 
38 596 
38775 


39129 
39305 
39480 
39655 


750 2.39794 


40654 


39967 
40140 
40312 
40483 


40824 


2.39811 


49993 
41162 


41330 
2741497 
41664 
41830 
41996 
42160 
42325 
42488 
42651 
42813 


2.43136 


1 43297 
| 43457 


43616! 
43775 
43933 
44091 
44248 
44404 
44560 


39985 
40157 
40329 
40599 
40671 
40341 
41010 
11179 
41347 


2.415142 


42975 


41681 
41847 
42012 
42177 
42341 


42 50% 


42667 
42830 


42991 


2.43152 


239829 
40002 


40175 


2.43169 


43313 
43473 
43632 
43791 
43949 
44107 
44264 
44420 
4457 


* 


2 


44436 


40346 
40518 
40688 
40858 
41027 
41196 
41363 


141531 


43329 
43489 
43648 
43807! 
43965 
44122 
44279 


443592 


2 


38792 


_39672| 
2: 39846| 


40364 


41212 


38075 
382 5 
38435 
38614 


38970 
39146 
39322 
39498 


40019 
40192 


40535 
40705 
40875 
41044 


41 380 


Z XY 
2-34344 


2.34321 


34518 


34713] 


34908 


35102 


35295 
35488 
35679 
35370 
35059 


2. 2.36248 


36436 
3662 4 
36810 
36996 
37181 
37 365 
37548 
37731 
37912 


2.38093 


38274 
38453 
38632 
38810 
38987 
39164 
39340 
39515 
3290 


2. 2.39863 


49937 
40209 
;0381 
40552 
40722 
40892 
41061 
41229 
41 397 


2741 547 


11714 
41880 
42045 
42210 
42374 


42537 


42700 
42862 
43924 


2:41564|2 


41731 
41896 
42062 
42226 
42 390 
42553 
42716 
42878 
43040 


. 


2443185 


43345 
43595 


4 3664! 
43823 
43981] 


44138 
44295 
44451 
44607 


2.43201 


43361 
43521 


43680 


43838 
43996 
44154 
44311 
44467 
44623 


2.36267 


37931] 
2.381122 


38828 


2.39881 


43956 
2443217 


43537 
43696 


[ 


34537 
34733 
34928 
35124 
33315 
35507 
35698 


35889]. 


36078 


36455 
36642 
36829 
37014 
37199 
37383 
37566 
37749 


38292 


38471 
38650 


39995 
39182 
39358 
39533 
e 


40054 


6 


73476 
34357 


34753 
34947] 
35141 
35334 
35520 
35717] 
35908 
30997 


34967 


35545 
35736 


34792 


34986; 
35180 


35564 
35755 


2+34420 
34616 
3481144 
35005 
35199 
33392 
35533 
35774 
35965 
3615 


2.36286 


36474 
36661 


35847 


37033 


37248] 


37401 
37585 
377670 
37949 


38489 


2.39898 


40226 
40398 
40569 
40739 
40909 
41078 
41246 


41414 
4158102.41 597 


41747 
41913 
42078 
42243 
42406, 
42570 
42732 
42894 


43377 


43854 
44012 
44170 
44326 
44483 


2.381302 
38310 


38668 
38846 
39023 


391990 


39375 
39550 
3 


40071 
402 43 
40415 
40586 


407560 


40926 
41095 
41263 
41430 


30493 


41447 


2. 3630512. 36324 


36511 


| 37438 


2.36342 
365 30 
36577 
36903 
37088 
37273 
37457 
37639} 
1 
38003 


39428 


2.381840 
38364 
36543 
38721 
38899 
39076 
39252 


' 


39602 
39777 


2.39950 
3 
40295 
4046 
406 37 
40807 
40976 
41145] 
4131 
414818) 


14630 


41764 
41929 
42095 
42259 
42423 
42 586 


42749 


42911 


43072 
2.43233 


43393 
43553 


43712 


43870 
44028 
44185 
44342 
444 
44654 


2.41614 


41780 


41946 
42111 


42275 


42439 
42602 


42765] 


42927 
43088 


42127 
42292] 


2.41631 
41797 
41963 


42455 
42619 
42781 
42943 
43104 


2.41641 
4181 
4197 
42144] 
42 308 
42472 
42635 
12797 
42959 
43120 


2.43249 
43409 


43569 
43727 
43886 


44944] 


2.43265 


44201 


44358 
44514 
44669 


43425] 
43584 
43743 
43902, 
44959 
44217 


2.4321] 
43441 
4 360Q 
43759 
43917 
44075 
2 


44373 


44339} 


44529] 44545 
44685] 44700 


_ 


1 


No| 


4 — — — 


- 

2.44747 
44902 
45056 
45209 
45362 
45515 
45667 
45818 


45969 
46120 


I 

244731 
44dd6 
45940 
45194 
45347 
45500 
| 45652 
45803 
435954 
46105 


1 


1.44716 
44871] 
45025 

45179 

| 45332 

45484 

45637 

45788 

45939 

46090 


| 


2.44762 
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3 


44917] 
45071 
45225 
45378 
45530 
45682 
45834 
45954 
461 35 


. 


4 


Fr —— 1 


2.44778 
44932 
45086 
45240 
45393 
45545 
45697 
45849 
45000 
40150 


2.46270 
46419 
46568 
46716 
46864 
47012 
47159 
47305 
47451 
47596 


2. 46255 
46404 
46553 
46702 
46835} 46849 
46982} 46997 
47129} 47144 
47276| 47290 
47422 47436 
47567 47582 


2.46240 
46389 
46538 
46687 


4 


, 


49434 
46583 
46731 
46879 
47020 
47173 
47319 
47465 
47611 


2.47741 
47885 
48029 
48173 
48316 
48458 
48601 
45742 
48883 
49024 


2.477121]2+47727 
47857 47871 

45001| 48015 
48144] 48159 
48287 48302 
484300 48444 
485721 48586 
48714} 48728 
48835} 48869 
48996} 49010 


2.47756 
47900 
48044 
48187 
48330 
48473 
48615 
48756 
48897 

2 


2.462852 


46300 
40449 
46598 
46740 
46894 
47041 


47188 


47334 
4748 
47625 


0 


5 
2.44793 
44945 
45102 
45255 
45408 
45561 
45712 
45864 
4601 5 
46165 


2.46315 


40464 
46613 


yep 
47056 
47202 
47349 
47494 
47640 


46761| 


6 


2.44809 
44963 
45117 
43271 
45423 
45570 


457280 


45879 


46030 


46180} 


2.40330 


46 9 
4662710 
46776 


46923 
47070 
47217 
47363 


47510 


47654 


2.47770 
47914 
48058 
48202 
48344 
48487 
48629 
48770 
48911 
49052 


2.47784 
| 47949 

48073 
48216 
48359 
48501 
48643 
48785 
48926 
49066 


2.49164 
49304 
49443 
49582 
49721 
49859 
49996 


2.491 3612-49150 
49276 49290 
49415 49429 
49554] 49568 
49693 49707 
498310 49845 
49969 49982 


320250513 


50106} 50120 
50243] 59256 
_$0379|_59393 
2.50529 
50664 
50799 


50934 
51068 


51202 
51335 
51468 
51601 
51733 


$0133 
50270 
50406 
2.50542 
50678 
508913 
50947 
51081 
51215 
51348 
51481 
51614 
51746 


50650 
50786 
50920 
51054 
51188 
51322 
51455 
51587 
51720 


2.49178 
49318 
49457 
49596 
49734 
49872 
50010 


50284 
50420 
2.50556 
50691 

50826 
50961 

51095 

51228 
51362 
51495 
51627 
51759 


50147 


2.49192 
49332 


49471 
49610 


49743 
49886 


50024 
50161 
50297 
50433 
2.50569 
50705 
50839 
50974 
51108 
51242 
51375 
51508 
51640 
51772 


2.49206 


49346 
49485 
4962 4 
49762 
49900 
50037 
50174 
50311 
50447 


2.47799 


2.49220 


47943 
48087 
482 30 
48373 
48515 
48657 
48799 
48940 
49080 


49360 
49499 
49638 
49776 
49914 
50051 
50188 
50325 
50461 


2.50583 
50718 
50853 
50987 
51121 
51253 
513880 
51521 
51654 
51786 


2.51878 
52009 
52140 
52270 
52401 
52530 
52660 
52789 


2.51865 
51996 
52127 
52257 
52388 
52517 
52647 
52776 
52905} 52917 
$3933] 53046 


2.51851 
51983 
52114 
52244 

52375 
52504 
52634 
52163 
52892 
53020 


52022 
52153 
52284 
52414 
52543 
52673 
52802 
52930 
53038 


2-51904 
52035 
52166 
52297 

52427 
52556 
52686 
52815 
52943 
53071 


2.51917 
52048 
52179 
52310 
52440 
52569 
52699 
52827 
52956 
53084 


þ 


2.50596 


_ 51799 
2.51930 


50732 
50866 


51001 


51135 
51268 
51402 
51534 
51667 


52061 
52192 
52323 
52453 
52582 
5271¹ 
52840 
52969 
53097 


= rm 
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2.44824 e 
45133 29 451 11 $ 
452860 45301 4531 6 5 
45139 61 5 
455910 $ 
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| 5. 
$4 
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1 54 
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| 55. 
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47958 * 
48101 — 
46770 j| 55e 
7 | 561 
18677 06 
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48954 | = 
_49094. 5 3 
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49651] 49665 496 Loew 
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50065 50079 5 1 
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2.50610{2.5062 302.506 1 
507450 $0759] 507 6909 
50880 50893] 5 — 
51014/ 51028] $1 5832 
511480 51162] $11 hes 
51282| 51295] 55 
514150 grizh} 51 5865 
515480 515610 5% 5857 
51680 516930 % 3868 
_$1812] 7825/99 
2.5194 3]2+5195713-519 255 
52075 52088| 521 — 
52205] 522180 522 wa 
52330) $2349) „4 
52466 52479] 524 — 
52 595 52608]. 526 — 
52724 $2737] 51 een, 
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52982] 52994 5 89989 
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pl 1 | 2 | * . 4 5 | 6 |] | 7 od 8 | | 
91. 53148 2. 5316112. 5317302. 531862. 531 2. 532122. 53324 2. 53237 2.53250 2. 
14 53275] 53288| 53301] $3314] $3326] $3339] 3335" 33364 33377 
1 53493] 53415 $3428] 53441] 53453] 53466] 53479] 53499 - $3594]. 
al $3529] 53542] 53555 33567 53580) 53593] 336050 536151 5 53631}. 

63656 53668 33851] 536944 53706] 53719] 53732] 53744 * $9757]. 
$3782] $3794] - 53807] 3382 $3832] 53845| 53857] 53879] 53882] 5 
33908 53920| 53933] 53945] | 53958] $3970 $3983] 53995| 34% 
54033] 54945 54053] 54070] 54083 54095 54108 541200 54133] 
54158 5417 54183] 54195] $4208} 54220] . 54233 54245] 54258 
54183] 54295] _ 54397], 54322] _ 54332 54345 34357 5437 54382 


— 
4.54407 2. $441912+ 54432[2+ 54444] 2. 54456|2. 544692. 54481|2+ 54494|2- 545062, 54518; 
$4531] 54543 $2655 545680 54580] 54592] 54605 54617] ' 54639| 54642 
54654] 54667 34679 54691] 54704] 54716] $4728} 5474 © $4753] 547650 
54777] 54790] 54802] 54814] 54827] 54839 . 54851] 34864] 54876] 548888 
549 0[ 54913] 54925 54937] 54949] 54962] 54974] 54986] 54995] 5011 
55023 55035] 55047] 55060] 55072 55084 55096] 55108] 55121] 5512308 
55145 $5157] 55169 55182] 55194] 55206] 55218 55230] 55242] $5255) 
5267 55279] 55291] $5393] $5315] 35328] 55340 55352] $5364] 55376] 
55388] 55400| 55413] 55425] 55437] 55449 55461] 55473] 554850 55497} 
535 $5522] 55534) _5554] 55553] 55570] 55582] 55594) 55090) 550088 
. 55630|2- 55642|2+ 2.55654 2. 5 56662. 55678|2. 556912. 55703Z2˙ 557152. 55727·. 55739 
3510 557630 © $5775] 55787] 55799] 55811 55823 55835] 55$47| 55859} 
55871] 55883] 55895] 55997] 55919] 55931] 55943 $5955] 55967] 55979 
55991] 56003 56015 56027] 56038] 56050 56062| $6074 56086 56098 
561100 56122] 56134 56146] $6158] - 56170] 56182 56194] 36205 56217 
566229] 56241] 56253 56265] , 56277] 56289] 56301 56312] $6324| 56336 
360 56380] 563720 56384] 56399 56407] 56419] 56431] 50443 $6455} 
56467] 56478] 56490] © 56502] $6514] $6526 56538 56549] 36561 56573} 
56585] 56597, 56608| 56620 56632 56644] 56656 56667 56679 56691 
36703 36714 56726 56738] 8673888773 36783 357922] $6808 


102. 56820 2. 568322. 56844 5585 5 2. 56867 2. 868792. 56891 2. 56902 2. 5691402. 569260 
56937 56949] 36961] 356972 569844 56996 57008 57019] 57031} 57043 
37054] 57066] 37078 57089] 57101] 57113 57124| 57136| 57148] 57159 
55171 57183 57194] 57206] 57217] 57229] 57247 57252 $7264 57476 | 
57287 537299] 37310 $7322] 57334] 57345 57357 57368 '57380] 57 : 
F 57403] 57415] 57426 57433] $7449] 574610 57473 57484] 57496] 57 5 
37519 £75300 57542] 575330 57565] 57576 57588 57660 576110 57623; 

576344 57646 57657 576691 576380 57692} 577030 37715 57726 57738 . 
37749 577681] 57772) $7784] 57795] 57807 57818] 57830] 57841] 578524 
| 57864] 57875] 57887|__57898] 57910] 57921] 57933 $7944| $7955 | 
1. 007812, 570002. 580012. 58013. 580242. 58035]2: 580472. 58058 2. 58070 2: 58851 
og 3 9 58127] 58138] 58149 38161 58172 58184 | 
582060 58218] 58229 58240| 58252 58263 58274| 58286 58297 
$8320] 58331] 38343 58354] $8365 58377} 58388] 58399] 58410 
| 58433] 58444) 58456] 53467] 58478) 58490 58501] 585120 585244 
58546] 58557] 58569 58580| 58591} 58602 58614] 58625 58636 4 
58659] 58670 58681] 58692] 58704] 58715 58726| 58737] 58749 

58771] 58782| 58794] 58805 58816 58827] 58838 588300 58861 
588830 58894] 58906] 55917 58928] 58939] 38950 58961] 58973 
58995 59006] 59017 | 59028} _ 59040] 5905} 59062 59073] 59084 
15. 5910602. 5911802. 591292. 591402. 59151½. 5916202. 5917 312+ 591842. 59195 
59218] 59229] 59240 59273} 59284 59295 59396 ” 
59329] 59349 59351] 39384 59395] 59490] 59417 
| 59439] 59450} 59461 _ 59528 
59550 59561] $9572] 59627 59638 
59660] 59671 59682 8 59737 597480 
$9770] 59780 59791 | 89846 59857 
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2. 60206 2. 60217 z. 602 2802. 602 3902. 60249 2. 60260 2. 60271 
60314 60325|- 660336] 603474 60358 60369| 603790 
60423] 60433] 60334] 60455 60466] 6047) 60487 
605350 65541] 60552] 60563] 60574] 60584| 60595 
60638] 60649] 606660 60670 60681] 60692 60703|- 
60746 607 56 60767] 60778] 60788] 60799 60816 
60853 60863] 60874| 60885] 60895] 66906 609170 
60959 69970] 60981 609901 61002] 61013 61023 
610660 61077] 61087 610980 61109] 61119 611 30 
611720 61183] 61194] 61204 61215] 61225 61236 
2.61278 2. 61282. 613002. 613102. 6132112, 61331. 61342 
61384] 61395] 61405 614160 614260 61437 61448 
61490 61500| 61511] 618210 61532] 61542 61553 
61595] 61606] 61616] 61627] 61637] 61648 61658 1 
617000 61711] 61721] 61731] 61742] 61752] 61763 
61805] 61815] 618260 618360 61847] 61857] 61868 
61909 61920| 61930] 61941] 61952 61961] 61972) - 
62014| 62024] 62034] 62045| 62055 62066| 62056 
621180 62128| 62138] 62149| 62159| 62150| 62180| 
62221] 62232] 62242| 62252 62263] 62273 62284 
2. 62 325 2. 623252. 62 3462. C2 35602. 62 3662. 623772. 62 3872. 62397. 602 
62428 62439] 62449 62459 62469 624800 62490 62500] 61 
221 52531] 62 542] 62552] 62562] 62572] 625830 62593] 62603 65 
62634] 62644] 62655 626650 62675 62685 62696| 62766 62 
62737] 62747] 62757] 62767] 627780 627880 62798 . 62808]. 62 
623839 62849} 62859] 62870] 628860] 62890] 62900 629100 4 62 
2941] 62951] 62961] 62972] 629820 62992 63002 63012 6 
63043 63053 63063] 63073] 630830 63094] 63104| 63114 63 
63144] 63155] 63165] 63175] 63185| 63195 63205] 63215 - 6x 
63246] 63256 63266| 63275] 63286| 63296| 63306 633170 63 
633472. 63357|2. 63367|2- 633772. 63387]2. 633972. 63407 2. 6341 X .b 
63448] 63458| 63468] 63475] 63488] 63498] 63508} 63518f* 6 » 63 
63548} 635580 63568] 63579] 63589] 63599| 63609 63619 16 
63649 63659] 63669] 63679] 63689] 63699 63709 63719 6 
63749] 63759] 63769] 63779] 63789 63799 63809 63819 6 
63849] 63859] 63869] 63879] 63889] - 63899] 63909 63919 + 
639490 63959 63969| 63979] 63988] 639 98 64008| 64018}. 6 
64048] 64058] 64068 64078] 64088] 64598] 64708 64118 6 
| 64147] 64157] 64167] 64177] 64187] 64197] 64207] 64217 6 
| 39] 64246 64256 64266 64276] 64286] 64296 64306 64316 1 
449]2- 64345|2- 64355|2. 64365|2. 64375|2. 6438512. 643952. 64404[2. 64414 2.6 
41] 64444] 64454] 644640 64473] 64483] 64493] 64503 64513} 64323]? 6 
| 42} 64542] 64552] 64562 64572] 64382] 64591] 64601] 64611 6 
| 43] 64649] 64650| . 64660] 64670} 64680} 64689] 64699} 64709} 6 
| 44] 64738] 64748 64758] 64768] 64777] 64787 64797 64807 6 
45] 64836] 64846] 64856] 64865| 64875 64885] 64895] 64904 bi 
| 45] 64933] 64943 649531 64963] 64972] 64982] 64992\ 630 6 
1 47] 65031] 55040] 65050] 65060] 65070] 65079] 65089] 65099 6 
| 48] 65128] G5137] 65147] 65157] 65167] 65176] 65186 65196 6 
| 49 65225 65234] 65244| 65254 65263 65273 65283 65293] 6 
45002. 65321]2.65331|2.65341]2. 6535002. 65360|2. 65369[2. 65 
51] 65418] 65427] 65437] 65447] 65456] 65466 61 
52] G5514| 65523] 65533 7 65 
53] 65610] 65619] 65629 65658| by 
54| 6576 65715 65725 65753 6 
551 65801] 65811] 65820| 65849 6 
56| 65896 65906 65916 4 44 6 
57] 65992] 6601 66011 39 6 
58] 66087 66096| 66106 | 665 my 0 
459 mY 66191 662 8 1 0 


on a a ©. a oa eee 


„r gs Daft 


* 
— e — A ⁵—˙ A ⁰ n . oo OT OS. a oo ——ů—ͤ— — 


A Table of Logarithms from! 1 to 10. 
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SIDE RE ms 7 RE wee = 7 2 
2.662762. 662852. 66295. 66 3042. 663142. 66323 2. 0663322, 663422. 50571 
66370 66380 66389 — 66408] 66417] 66427] 66436 664466 
66464] 66474 66483 66492] 66502] 66511] 56521] 66530} 665 39% 
665 580 66567} 66577 66586] 66596 66605 66614 66624} 66633 
66552] 66661] 66671} 56686] 66689 66699 66705} 66717} 667277 
66745] 66755] 66764} 66773] - 66783] 66792 66801] 66811} 888% 
66839] 66848| 66857 66867} 663876 - 66885] 66894] 66904 — 11 
669 32 66941] 66950} 66960] 66969 66978] 66987 66997 5708 
6702 5 67034] 67043} 67052} 67062] 67071} G7080| 67089} G7ogg} ' 
' 67117] 67127] 67136] 67145] G67154| 67164] 67173]. 67182] 67491 | 
2, 67210|2, 67219]2. 6722802. 67237 2. 673472. 672 562. 672652. 672942 67284 1 
67302 67311] 67321] 67330] 67339] 67348 67357] 67367 67376 | 
67394] 67403] 67413} 67422] 67431] 67440] ' 6/449] 67459} 67468 
67485] 67495 ot 67514] 67523] 67532] 67541} 67550} 675 
67378] 67587] 675 67605| 67614} 67624 67633 67642} 67651 
67669] 67678} 67688} 67697] 67706] 67915] 577244 67733] 67742 f 
67761] 67770] 67779 67788 67797 67806| 57815 67825] 67834 ; 
67852] 67861} 67870}. 67 79 67888] 67897} 67906} 67916 67925 | 
67943] 67952] 67961] 67970} G67979f 67988}: 67997} 68096} 68015 
68034] 68043} 68052 68061 8070 Szezef _ 68088 68088) 68097 68106 | | j 
68124 2. 6813302. 68142 2. 681512. 681602. 68169|2. 2.68178 2, 6818/2. 68196 2. 682305) 4 
68215] 68224] 68233} 68242] 682510 — — 8820 682780 68287 68296. 
68305} 68314] 58323 68332 68341] 68350 68359] 68368} 68377} 68386 
68395] 68404] 68413] 68422} 68431} 6844 68449] 68458} 68467} 684 
684851 68494] 68502] 68311} 68520} 68529] 68538} 68547} 68556} | 
68574] 68583] © 68592] 68601}. 68610] 68619] 68628 68637] 68646} | 
68664 68673] 68681] 68690f 68699 68708] 68715]. 687261 68735 
68753] 68762} 68791] 6818 68789 687% 68866} 68815] 68024 
688420 68851] 68 60 68869] 68878 68886 680950 68904 6891 K 
68931] 63894 668949] 88958 68966|. 68975 68985/689938 
690202. 69028 2. 69037 2. 69046 2. 690552. 690642. 690732. 69082. 69090| 
69108| 69117] 69126} 69135 69144 69152 69161] 69170 1 69179 
69197] 69205] 69214 69223 69241} 69249} 69258 | 
992650 69293} 69302] 69311 69329 69338] 69346 
69373] 69381] 69390] 69399] 69417] 69425] 69434| 
69461] 69469} 69478] 69487! Die . | 
69548] 69557] 69566] 69574 69592] 69601] 69609] 21 
69636] 69644] 69653} 69662 69679 69688 69697] < 
69723] 69732] 6974 69749] „ 69767] 69575| 69784] 69793]. 
69810 69819} 69827 69836 8 69854 69862] 69871 82 .— 
69897 699062. 699 14/2. 5b 755750 699402. 699492. 699582. 699662 
69984 69992 700. 7001 70018] 70027 70036 70044 | 
0070 70079] 70088 — 70105 70114] 70122] 70131. 
70157 70165 70174] 70183] 70191] 7oz oe 7ozog] 70217 
70243] 70252 70250 70269 70278 70286 . 70295] 7030 
70329] 70338 70346] 70355| 70364] 70372] 70381] 70389 
70415] 70424| 70432] 70441] 70449] 70458] 70467] 70475 
70501] 70509] 705188 70526] 70535 70544] 70552 70561] 
70586] 70595] 70603] 70612] 70621] 70629 706380 70646] 
2822 2580 2889 70697] 70706 70714 70723] 2767310 
2. 70757 2. 70766 2. 70774 7077402. 7078302. 707912. 70800 2. 708082. 70817 * 
70842] 70851] 70859] 70868] 70876 70885| 70893] 709 
70927] 70935| 70944] 70952] 7096 70g 7og73] 7, 
710120 71020] 71029 71037] 710460 71054] 71062] 71071 
71096 71105] 71113 71122] 71130] 71139] 71147] 71155 
71181] 71189] 71198] 71206] 71214] 71223] 712310 71240 7 
71265 51273] 71282| 712900 71299] 71307] 71315] 71324 
71349) 71357| 71366] 71374 71383] 71391] 71399 71408, 
71433] 71441] 71456) 71458] 71466] 71475] 71483] 71492] 
gw ney 71533 T1542, 4 7550 71567 28 


TABLE IV. 


OS — of Logarithms from | 1 to: 10,000; « 


1 

2. 71600 2.71609|2. 71617|2. 71625 2. 71634|2. 71642|2. 716502. 716590. 71667|4 
| 7.1684 71692 71700] 71709 71717] 71725) 71734] 71742} 71730 219 

91767 71775} 71784] 71792] 71800| 71809 718179] 71825} 918g4] + 

718500 71858] 71867] 71875] 718830 71892] 71908] 71908 71g17Þ+. 

0 71933] 71941] 71950] 71958] 71966 71975] 71983] 71991] 7199 1108 
72016 72024] 72032} 72041 72049] 72057} 72066| 72074] 12082: 520 
52099] 72107] 72115 72123] 72132] 72140 72148 72156 72165}. 5217 
72181] 72189| 721980 72206| 72214| 72222 72230] 72239 72247} 9227 
72263 72272] 72280| 722880 72296] 72304|. 72313| 72321] 72329]. 7233 
|_72346|_72354| _72362|_72370| _72378|_72387| _ 72395] 224% 224 229 
2.72428/2. 2436/2. 72444/2- 72452|2. 724602. 72469/2. 72477|2. 72485|2, 7 5 
7209 725180 73526| 72534 72542} 72550| 72558] 72567} 72575} 9251 
72391 72599} 72607] 72616 72624]/ 72632] 72640 726480 72656 7760 
726730 72681] 72689 72697 72705] 72713] 72722] 727300 72775 727 
72254] 72762 72770 72779 72787] 72795] 72803] 728110 7281 3202 

72835} 72843 72852 72860] 72868] 72876 72884 72892| 7290 929 
72916] 72925] 72933 72941] - 72949] 72957] 72965] 72973] 72847 pag 
72997} 73006 73014} 73022] 73030] 73038] 73946} 73054| J 9387 
73078| 73086] 73094| 73102] 73111} 73119] 73127] - 73135}  73043þ-9308 
73159] 23157 73175] 73183} 73191] 23199 73207] 73215] 73238} 7309 
2.73239'2. 732472. 7325512. 7326302. 7327202. 7 3280|2. 73288}2. 7 329612. 73 3048-733 
73320 » 7.3328} 73336] 73344] 73352] 73360 733680 73376} 7 
73490} 73408] 73416] 73424] 73432] 73440 73445] 73566| 76 
734800 73488] 73496] 73504| 73512} 73520 73528] 73536] 7354417355 
73560 73568 73576] 73584| 73592] 73600] 73608 73616] » 7 3644] © 730g 
73640 73648] 73656 73664] 73672] 73679] 73687 73695| 73703þ 731 
73719] 73727 73735| 73743] 73751] 73759] 73767] 73775] 73783} 939 
73799 73807] 73815] 73823} 73830] 738338] 73846} 73854] 73803} wy 
73878] 73886| 73894] 73902| 73910] 739180 73926| 73933] 73941}+ 736 
 49|__73957|__7 3965] 2392730 73981|__739%9| 73222 74005; 74013 . — 
2. 7403602. 74044 z. 740522, 740602. 740682. 74076 2. 740842. 740K Jeg 
74115] 74123] 74131] 74139] 74147] 74155] 74162 74170], 74198 7404 
74194] 74202] 74210 74218| 74225] 74233] 74241] 74249] 74257}. 74% 
74273] 74280| 14288] 74296] 74304} 74312] 74320] 74327 74335} 1434 
74351] 74359] 74367] 74374] 74382| . 74390| 74398] 74406| 7441417448 
74429] 74437] 74445| 74453} © 74461] 74468] 74476] 74464| 744921745 
74507] 74515} 74523] 74531] 74539} 74547] 74554| 74562| 745701, 7451 
74586 74593] 94601] 74609] 74617] 74624| 74632 74640] 74648] 7461 
74663 74671] 74679] 74687} 74695 74702 74710] 74718} . 74726} 141 
24741 74749) 74757| 24764 _ 74772| _74780| 747880 74796 202 1 
52.748192. 748272. 7483412: 74842 2. 74850 2. 7485802. 74865 2.74873 2.74881 2.740 
74896] 74904] 74912] 74930) 74927] 74935 74959] 74958} 74 
74974 74984] 74989 74997 75005| 75012 75028 75035]. 
750510 , 75059} 75066 75074] 75082] 75089 75105] 75143 
751280 75136] 75143] 75151] - 75159] 75166 75182 75189} 
75205} 75213] 75220] 75228] 75236} 75243 75259 75266 
752820 75289 75297] 75305] 75312] 75320 75335] 7534 
753580 733660 75374] 75381] 75389] 75397 75412 75420]. 
75435] 75442] 75450| 75458] 754650 75473 754880 75496 
|_75511} 75519] 75526] 25534 75542|_ 75549 75565| 75578 
2. 75587 2. 755952. 756032. 7561002. 75618 7.75626 2. 7563302. 756412. 75648} 
75664 75671] 75679] 75686 75694| 75702 og 75717] 75724 
75749| 75747] 75755| 75762] 75770] 75778 75793 75500 
75815) 75823] 75831] 75838] 75846] 75853 75868 75876 
| 75891] 75899] 75906 75914 75921] 75929 75944 75952 
| 75967] 75974] 75982 75989] 75997] 76005 760 76027 
76042] 76050| 76057 76065 76072] 76080 76095 12 
761180 761250 76133] 761400 76148] 76155 76170] 7617 
| 76193] 762 76208] 76215 76223] 76230 76245 76283 
| — 76275 76283 76290 76298 76305 763200 7632 
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=P Table of Logarithms from 7 1 to 10,000. 
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n 


LE ‚ U 0; 74 


A . . ẽůͥnö—t ù 


0 1 ET s | 65 2 8 1 5 

50 2.76343 2. 7635002. 7635802. 763652. 7637302. 763800. 7638802. 76395 

u 76418] 76425] 76433} 7644 76448] 76455 76462 

$2] 76492 76500 — 4 76515 76523] 76530] 76537 

83] 76567] 76574 765890 76597 76604. 766124 

ky 76641] 76649 770 76664 76671] 76678 76686 

6 76716 76723] 767 76736 76745] 76753 76760] * 

46] 76790 76797] 76805} 76812| 76819 76827 76834 

87] 76864| 76874] 76879] 76886 76893 76904 76908 

0 76938 76945] 76953] 76960 76967 76975] 76982 

5 77012] 77019 77026] 77034] 77041] 77048] 77056 

. 7 7708502. 7709 30a. 77100. 7710/7711502. 7712202. 7741292. 77137 5 77144] 

91 77159] 77466 77181] 77188] 577195] 77203 

* 77232] 77240 77254 77262 77269 77276 

193] 77395] 77313] 77327 77335] 77342] 77349 

1 77379] 77386 77401 77498] 77415] 77422 

5 77452] 77459 | 77474] 77481] 77483] 77495] 

6 77525] 77532. 77546] 77554| 77 5Gar" "77508 

577597] 77605 77619 77647] 77634] 77641] 77663 
„ 77670] 77677 77692] 77699] 777 77714] 777210 7772 77738 

2. 77743] 77759 77764] 77772] 777790 722860 222230 77891] | 27868} 
2.77815|2. 77822 2.77830 2.778372. 77844 2.77851 2. 7785912. 77866 z. 7787 77880 
i 77887] 77895] 77902] 77909] 77916] 779244 77931] 77938} 77945] 7785 
02] 77960] 77967] 77974] 77981] 77988] 77996] 78003} 7Saio| 58027] 78025 
oz] 78032] 78039] 78046] 78053] 78061| 18068] 78075 18082 78089] 78097 

log] 78104] 78121} 78118]. 78125] 78132] 78140] 78147 78154 78161] 78466 
oz 78176] 78183] 78190] 78197] 78204] 78211] 78219] 78226] 782331 7824904: 
6 78247] 78254 1 78269] 78276] 782834 192 78297 78305 78321 
„ 78319] 78326] 78333] 783400 78347] 78355 a} 78369) 78376] 7833 
o 78390 72725 78405 78412] 78419] 78426 8443 73449] 78447/7844 

9.28452 78469} 78476] 784830 7849 78497 28804] 28812 * 28519] 785268 

10 2.785 3302. 785400 z. 78547. 7855402. 785612. 78 569. 785762. 78 58 302. 785902. 78597} 
u 78604] 78641] 78618] 78625 78633 78640] 78647] 78654 78661] 7 

12] 78675] 786821 78689] 78696 58704| 78711. 787180 78725 78732 78759 
13] 78746] 78753} 78760] 78767 58574] 78781] 78789] 78796] 58803] 78810 
14] 78817] 78824] 78831] 78838| 78845] 78852] 78859 78366] 78873 75880 
15] 78888] 78895] 78902 78909 78916] 78923] 78930] 78937] 78944] 78956, 
16 78958] 78965] 78972] 78979] 78986] 789930 7g020 79007F 7901] 79 
7] 79029] 79036] 79043] 79050| 79057] 79064] 79071] 79075] 79085 79098 
18| 79099] 79106] ng9113] 791200 79127 79134] 79141] 79149 79155] 79462; 
19 79169] 79176} 791830 79190] | 799197] 79204] 79211] 79218 22225 79232 

[16:0 2. 792392. 79246]2. 79253|2. 79260|[2. 792672. 79274 2. 7928102. 7928802. 79295|2- 79392 
210 79309] 79316] 79323] 79339| 79337] 79344] 7935} 793580 79365} 79872 
22] 79379] 79386] 79393 79400} 79407] 79414] 79421} 79428] 79435] 79442 
23] 79449] 79456] 79463] 79470] 79477 79484] 79491] 79498] 79505| 79518 
24] 795180 79525] 79532] 795390 79546] 79553 79550 79567] 79574] 7081 
25] 79588] 79595] 79602 79609 79616| 79523 79630] 79637} 79644] 79050 
26] 79657] 79664] 79671] 79678 79685 79692 79699} 79706} 79713] 79789) 
77 79727] 79734] 79741] 79748] 79754] 79761] 79768] 797750 79782) 79709: 
8| 79796] 79803] 79810 79817] 79824| 79831] 79337] 79844] 79851] 79858, 

2g] 79865] 79872] 79879 79886 79893] 79900| 79906] 79913} - 79920] 79927 

63002. 799342. 79941 z. 7994802. 79955 . 79962 2. 799692. 2. 79975 2.79982 2. 79989 2.79996; 
31] 80003] 80010 $0017] 80024] 8003a} $0037 '$0044} Boogt| 58] - 80065 
32] 80072] 80079} B80085| 80092 80099! 80106 801131 80120 80127 80134 
3 80140] 30147 80154] 80161] 80168] 80175 80182] 801880 80105“ 80202 
34] 80209] 80216] 80223] 80229 80236) 80243 80250] 80257] 80264] 8027 
35] 80277 80284] - 80291] 80298] 80305; 80312 80318] Vaz2s} - 80332] 80339 
36| 30346] 80353] 80359] 80366 80373 $0380 80387 80393 80400} $0497; 
„ 80414] '80421] 80428] 80434| 80441] $0448] 80455 80462} - 80468] Bog7s! 

38] 80482] '80489] 80496 38050 8ozog| 80516] Bog23] 30530 80336] $0543; 

* 805 50 1051 80564] 80570] 80577] 80584 "A an 80604 8064 
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* 


—Y 


EMMETT IS. 
I540[2. 061802. 806252, 806 32 2. 80638 z. 80645|2. 80652 2. 30659 2. 80665 
4 80686} 3069 3 80699 80706} 80713] 80720] 30726 80733 
44 $0754} 8o76af 80767] 80774| 8o781] 80787] 80794 80804] 
l-4z] 80821] $0828] 80835| 30841] 80848] 80855} 80862}. 80868 
44 80889} 80895} 8ogoz] 80gog} 80916 Bogz2] Bogzy| 3093 
| 45} 80956} 80963 8og6g| Bog76| 8og83] 8oggo) 3099 81903 
| 46 $1023] $1030] 81037} 31043 81050 81057 31064 7 
47 $1099] 81697] 81104] 81111] 81117 81124] 81131} $113 
'| | $1258] 81164] $1172} $1178} $1184] $1194 811980 $120 
LL 81231 81238] 81245] 81251 81258 81265 81251 
7 50j2. 81291 2. 8129802. 813052. 8131102. 8131802. 8132502. 81331 2. 81338 
i $1358] 813650 81371] 81378] 37385 81391] 313980 87405 
52 $2425] 81431} 814380 81445] 81451 81458 $1465 81470 K 
153 $1491 81498] $1505} $1511] $1518] 81525] 315% 81538}. 
34 $1558] 81564| $1571] 81578] 81584] 81591 81 598. 81604 
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94503, 
94611 
94660 
94709 
94758 
94807 
94856 


94905 


2.94468 


94517 
94567 
94616 
94665 
94714 
94763 
94812 
94861 


_94910 


2.94949 


94998 
95046 
95095 
95143 
95192 


95240 


95289 
95337 
95386 


ö 


2.94954 
| 95002 
95051 
95100 


95148 
95197 
95245 
95294 
95342 
95390 


2.94959 
95007 


95056 
95105 
95153 
95202 


95250 
95299 


95347 
95395 


94768 


2.94963 


44 7.2 6 
2.94473 
94522 


94571 
94621 
94670 
94719 


94817 


94866] 


24215 


95012 
95061 
95109] 
95158 
95207 
95255 


95363 


95352 
95400 


2.94478 


94576 
94626 


94675 
94724 
94773} 


94822 


94871] 
94919] 


2.94968 


95495 


95017 
95066 


95114] 
95163 


95211 
95260 
95308 
95357 


| 


2.95424 


95472 
95521 


95569] 


95617 


95665 


95713 


95761 


95809 
95856 


2.95429 


95477 
95525 
95574 
95622 
95670 
95718 
95766 
95813 
95861 


2.95434 


95482 
95530 


95578 


95626 
95674 
95722 
95770 
95818 
95866 


2.95439 


95487 
95534 


95583 


95631 
95679 
95727 
95775 
95823 
9587.1 


2.95904 


95952 
95999 
96047 
96095 


96142 
96190 


96237 
962 84 


96332 


2.95909 


96099 


96336 


95957 
96004 
96052 


96147 
96194 
96242 
96289 


2.95914 
95961 


96009 
95057 


96104 


96152 
96199 
962 46 
96294 
96341 


2.95918 


95966 
96014 


96061 


96109 
96156 
96204 
96251 
96298 
96346 


2.95444 


95492 
95540 
95588 
95636 
95684 
95732 
95780 


95828 
95875 


2.95923 


* 


95971 
96019 
96066 


96114 
96161 


96209 
96256 
96303 
96350 


2.95928 


2.95448 
95497 
95545 
95593 
95641 
95689 


95737 


95785 


95832 


95880 


95976 
96023 
96071 
96118 
96166 
96213 
96261 
96308 


96355| 


2.95453 


95501 
95550 
95598 
95646 
95694 
95742 
95789 
95837 
95885 


2.95937 


96 360 


2.96379 


96426 


96473 


96520 
96567 


- 96614 


96661 
96708 


96755 


96802 


2.96384 
96431 


96478 


96525 


96572 
96619 
96666 
96713 
96759 
96806 


2.96388 


96811 


96435 
96483 
96530 
96577 
96624 
96670 
96717 
96764 


2.95 848 


96895 
96942 
96988 
97035 
97081 
97128 
97174 
97220 


i 97267 


96900 
96946 
96993 
97039 
97086 


97132 


97179 
97225 


WY 


2.96858 


96904 
96951 


96997 


97044 
97090 


97137 


97183 
972 30 
97276 


2:25 he 


2.96393 


96440 
96487 
90524 
96581 
96628 
96675 
96722 
96769 


96816 
2.96862 


96909 
96956 
97002 
97049 
97095 


97142 
97188 


97234 
97280 


2.96398 


96445 
96492 
96539 


96586 


96633 


96680 


96727 


96774 
96820 


2.96402 


96544 


96450 
96497 


96591 
96638 
96685 
96731 
96778 
96825 


2.96407 


96830 


95980 
96028 
96076 
96123 
96171 
96218 
96265 
96313 


96454 
96501 
96548 
96595 
96642 
96689 
96736 
96783 


2 


. 
2.944830 
94527 


94532 


94581 


94630 
94680 
94729 
94778 
94827 


948760 
94924 
2.94973 
95022 


95071 


95119 


95168 
95216 
95265 
95313 
95361 


95410 
2.95458 


95506 
95554 
95602 


95650 


95698 
95746 
95794 


95842 


95890 
2.95938 


95985 
96033 


96080 


96128 
96175 


96223 
96270 
96317 
96365 
2.96412 
96459 
96506 


96553 
96600 
96647 
96694 
96741 


96788 


96834 


2.96867 


96914 
96960 


97007 
97053 
97100 
97146 
97192 
97239 


97285 


2.96872 


96918 
96965 
97011 
97058 
97104 
97151 
97197 
97243 


2.96876 


97290 


9692 3 
96970 
97016 


97063| 


97109 
97155 
97202 


97248 


97294 


2.96881 


96928 
96974 
97021 


97067 


97114 
97160 
97206 
97253 
97299 


5 


— 
£94488; 
94570 


946 


9470 
94783 


94832 


94586]. 5 
"I | 


30 


94880 948 


94929 _949 


2 96886 2 
96932 
96979 
97025 


92.7912 
lil 9916 
1 9921 
x 9925 
99 30 
5 9934 
| 9938 
1 9943 
1 9947 
9952 


92.9956 
| 9960 
123 
9969 
q 99736 
5 9978. 
P 99820 
99876 
99973 
357 
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1 


— — — 
2.97336 


2.97340 


= Table of Logarithms 
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— —1 [! 


2.97350 


2 
2.67322 


1 
2.97317 


2 
2.97331 


1 
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2.97313 
97359 


97548 


97364 
97410 
97456 
97502 


97368 
97414 
97460 
97506 
97552 


97419 


97373 


97465 
97511 
97557 


97377 
97424 
97470 
97516 
97562 


97382 


97428 


97474 
97520 
97566 


97387 
97433 
97479 
97525 
97571 


97391 
97437 
97483 
97529 
97575 


97396 
97442 
97488 
97534 
97580 


97626 
97672 
97717 
_97763 
2.97809 
97855 
97900 
97946 
97991 
98037 
98082 
98127 
98173 
- 98218 
2.98263 
98308 
98354 
98399 
98444 
98489 
98534 
98579 
98623 
98668 


2.98713 
98758 
98802 
98847 
98892 
98936 

98981 
99025 
99069 
99114 


2.99158 
99202 
99247 
99291 
99335 
99379 
99423 
99467 
99511 
99555 


2.99599 
99642] 
99686 
997 30 
99774 
99817 
9986& 
99904 


97621 
97667 
97713 
97759 


2.97804 
97850 
97896 
97941 
97987 
98032 
98078 
98123 
98168 
98214 


2.98259 
98304 
98349 
98394 
98439 
98484 
98529 
98574 
98619 
98664 


2.98709 
98753 
98798 
98843 
98887 

98932 
98976 
9902 1 
99065 
991 09 


2.99154 
99198 
99242 
99286 
99330 
99374 
99419 
99463 
99506 
99550 


2.9959 4 
99638 
99682 
99726 
99769 


813 
9955 
9900 


99939 99944] 99948] 99952 
99983 99997 99991] 99996 


— — 


97612 
97658 
97704 
97749 


2.97795 
97841 
97886 
97932 
97978 
98923 
98068 
981140 
98159 
98204 
2.98250 
98295 
98340 
98385 
98430 
98475 
98520 
98565 
98610 
_98655 
2.38700 
98744 
98789 
98834 
98878 
98923 
98967 
99012 
99056 
99100 
2.99145 
99189 
992 33 
99277 
99322 
99366 
99410 
99454 
99498 
99542 
2.99585 
99629 
99673 
99717 
99760 
99804 
99848 
99891 
99935 
99979 


97617 
97663 
97708 
97754 
2.97800 
97845 
97891 
97937 
97982 
98028 
98073 
98118 
98164 
98209 
2.98254 
98299 
98345 
98390 
98435 
98480 
98525 
98570 
98614 
98659 


2.98704 
98749 
98793 
98838 
98883 
98927 
98972 
99016 
99061 
99105 


2.99149 
9919; 
992 38 
99282 
99326 
99370 
99414 
99458 
99502 
99540 
2.99590 
99634 
99677 
99721 
99765 
99808 
99852 
99890 


97607 
97653 


97603 
97649 
97695] 97699 
97740 97745 


2.977862.97791 
978320 97836 
97877] 97882 
97923] 97926 
97968} 97973 
98014] 98019 
98059] 98064. 
98105] 98109 
981500 98155 
98195 98200 
2.98241|2-98245 
98286] 98390 
98331] 98336 
98376] 98381 
98421] 98426 
98466| 98471 
98511| 98516 
98556] 98561 
98601] 98605 
98646] 98650 


2.98691 [2.98693 
98735} 98740 
93780| 98784 

98825 98829 

93869] 98874 

98914| 98918 

98958] 98963 

99003| 99007 

99047| 99052 

99092| 99096 

2.991 3612-99140 

99180] 99185 

99224 99229 
99259 99273 
99313] 99317 
99357 99361 
99401] 99405 

99445 99449 
99489 99493 
99533] 99537 

2-995771[2-99581 

99621] 99625 

99664 99669 

99708 99712 

99752| 99756 

99795| 99800 

99839| 99843 


97598 
97644 
97699 
97736 


2.97782 
97827 
97873 
97918] 
97964 
98009, 
98055; 
98100 
98146 
98186 98191 
2.982 322. 982 36 
98277 98281 
] 98322] 98327 
98367] 98372 
98412, 98417 
98457 98462 
98502 98 507 
98547] 98552 
98592] 98597 
98637] 98641 
2.986822. 98686 
98726] 98731 
98771] 98776 
98816] 98829 
' 98869| 98865 
98905| 98909 
98949] 98954 
98994| 98998 
99938] 99043 
99083] 99087 


2.9912712-991 31 
99171] 99176 
99216] 99220 
99260| 99264 
99394| 99308 
99 348] 99352 
993920 99396 
99436| 99441 
93480] 99484 
99524| 99528 

$12+9936812.99572 

99612| 99616 

99636| 99660 
99699 99704 
997431 99747 

99787 99791 

998 30 99835. 

99874] 99878 99883 99887 
99917] 99922} 999260 99930 

8 * nn 


97594 
97640 
97685 
97731 
2 2.97777 
97823 
97868 
97914 
97959 
98005 
98050 
98096 
98141 


r 
LOW 


1 


2.98268 
98313 
98358 
98403 
98448 
98493 
98538 
98583 
98628 
98673 
2.98717 
98762 
98807 
98851 
98896 
98941 
98985 
99029 
99074 
99118 
2.99162 
99207 
99251 
99295 
99339 
99383 
99427 
99471 
99515 
99559 
2.99603 
99647 
9691 I} 
9734] 
99778 
99822 
99865 
99909 


2.95 2:98227 
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2912 3 
99167 
99211 
99255 
99300 
5 99344 
| 99388 
1 99432 
" 99476 


Eta 


Tazrr V. Of arTIFIctaL Sines, Tangents, and Secantt. oD 5 


89 Degrees. 


P.] Sine. Co- ſine.] Tangent. Co-tang. Secant, | Co-ſecant, 4 
o io. agooo 10. 00009 [i0.05000 | Infinite. | 10400000 | Infinite. 70 
18 | 6. 46373 09999 | 6.4637; | 13. —_— 10. 00000 | 13.5 39 
| - 76476 00000 76470 23524 00000 23524 | 58 
4 94083 09000 94085 05915 00000 05915 | 57 
i 4 | 7.06579 | ©9500 | 1.06579 | 12.93421 ooo | 12.93421 | 56 
5 162 70 00000 16270 83730 00000 33730] 55 
6 | 24188 00000 24188 - 75812 00000 75812 | 54 
197 30882 00000 30882 69118 ooo 69118 | 53 
8 36681 00000 36682 63318 00000 | 63318 |. 52 
9 41797 ooοα | 41797 58203 00000 5820351 
10 46373 ooooo 46373 53627 00000 | $3627 | 50 
11 | 7. 40512 lo. 00000 7. 5051212. 49458 | 10. 00000 12. 49488 49 
121 54291 00090 54291 45709 oO 45709 | 48 
13 57767 00000 $77%7 42233 00000 42233 | x7 
14 þ 6098; 00000 60956 39014 ©0000 39015 | 46 
15 63982 00020 63982 36018 | £0000 36018 |] 45 
16 66784 00000 - 66785 33215 00000 33216 ] 44 
17 69417 | 9, 99999 69418 —— ©0000 39383 | 4z 
18 71900 99999 71900 28100 ooo 28100 | 4; 
19 7424899999 | 74248 25752 ooo 25732 | 41 
20 76475 99999 | 76476 23524 ooo f 23525 [40 
21 | 7.78594 2.99999 | 7.78595 | 12.21405 | 10. 00001 12. 12.2740 39 
22 80615 99999 80615 19385 ©0001 19385 } 38 
23 82545 99999 82546 17454 ©2001. 17455 | 37 
24 | 84393 99999 84394 15626 : 00001 15607 36 
25 86166 95999 86167 13833 00001 13834 35 
26 87870 99999 87871 12130 ©0001 12130 | 14 
27 89509 99999 89510 10490 oo 2 
28 92088 99999 91o8g 08911 ©0901 08912 | 37 
29 92612 99999 | 92613 07387 00092 07388 | xi 
30 94084 99999 94086 05914 ©0002 | 05915 | po 
31 | 7.95508 9. 99998 | 7-95510 | 12.04490 | 10, 00002 12. 04492 } 29 
32 96887 99998 96889 03111 | ©0002 0311328 
33 98223 99998 98225 01775 ©0002 .01777 | 27 
34 | 99520 99998 99522 00478 00002 _ 60450 | 26 
35 | 8.00779 | 99998 | 8.00781 | 11.99219 | 00002 | 11,99221 | 25 
36 ©2002 99998 02004 97996. ©0002 97998 | 24 
37 03192 99997 03194 96805 00002 96808 23 
38 | 04350 | 99999 | 04353 95647 00003 95650 | 22 
39 05478 99997 05481 94519 0000 3 94522 | 21 
40 06578 | 99997 o6581 93419 ©000D3 3422 |] 20 
41 | 8.07650 | 9: 99997 | 8.07653 | 11.92347 | 10.00003 11.9238 | 19 
42 08696 99997 o8 700 91 300 00003 91304 | 18 
43 09718 | 99997 09722 90278 00003 9028117 
44 10717 {. 99996 10720 892 80 00004 89283 | 16 
45 11693 99996 11696 88 304 00004 88307 | 15 
46 12647 99996 12651 87349 00004 87356 | 1 
47 13581 99996 13585 86415 00004 86419 | 13 
43 14495 | 99996 14500 85 500 oooo4 85 505 | 12 
| 49 15391 99996 15395 | 84605 00805 8460917 
50 16268 99995 16273 83727 ©0005 $3732 l 
51 | 8.17128 | 9.99995 | 8.27132 | 11. 82867 | 10. 00005 | 11, $2872 
52 | 17971 99995 17976 82024 ooo | 82029 
1 18798 99995 18804 81196 oooo 5 81202 
54 19610 99995 19616 80384 00005 80390 
| 55 20407 99994 20413 79587 00006 79593 
56 21189 99994 21195 78805 090006 78811 
57 21958 99994 21964 78036 00006 78042 
'58 | 22713 | 99994 | 22719 | 77280 00006 77206 
59 2 3456 99994 2 3462 76538 00006 76544 
65 24186 9999 3 24192 | 75808 ooo 758141 
Co- ſine.] Sine. | Co-tang. | Tangent. | Co-fecant, ] Secant. | 
— — 


\ 


\S ©O—3 Cu + ww tw — © =_ 


[5 3 SSESEES| 


BLE V. Of Axrir 


—— — 


pry 


1CIAL Sines, Tangents, and 


2 


Secants. 1 Degree. 


. iy TT G RD IS. 3 9s "GOP M42 2 — — 


88 Degrees. 


$4 . | 
M.] Sine. | Co-fine, Tangent. Co-tang. } Secant. |Co-ſecant. | 
o | 8.24155 f 9.99993 | 8.24192 | 11. 75808 | 10.00007 | 11. 75814 | 60 
i | 24993 | 99993 24910 75090 00007 75997 | 59 
1 2 2360999993 25616 74384 dooo/ 74391 58 
31 25394 } 99993 26311 73088 00007 73696 | 57 
4 26988 99992 26996 7 3004 00007 73012 36 
3 27661 99992 27669 72331 00008 72339 | 55 
6 28324 99992 28332 71668 oooo8 71676 | 54 
728977 [99992 28985 71014 00008 71023 | $3 
| $ 29621 99991 29629 70371 ooo08 70379 J $2 
9 39255 | 99991 20263 79737 oo 59745 | 51 
10 ; 8. 39879 | 9.99991 | 8.30888 | 11.69112 | 10.00009 11. 69121 | 56 
un 31495 99991 31505 68495 0000g 68505 | 49 
| 12 32103 99990 32112 67888 ©0009 67897 | 48 
13 32702 99990 32711 67289 ©0010 67298 427 
14 | 33292 99990 33302 66697 00010 66708 | 46 
15 33875 99989 33886 66114 00010 66125 f 45 
16 | 34459 99989 34461 65539 ©0011 65550 44 
135018 99989 35029 64971 oo011 64982 | 43 
18 35578 99989 35589 64410 ooo 64422 | 43 
10 36131 [99989 36143 63857 00011 63868 41 
20 | 8. 36678 | 9.99988 | 8. 36689 | 11. 63310 | 10.00012 11. 63322 | 49 
1 37217 99988 37229 62771 00012 62783 | 39 
22 37750 99988 37762 62238 ©0012 62250 | 386 
23 38276 99987 38289 61711 00013 61724 | 37 
24 | 33796 99937 | 38809 61191 oo0¹3 61204 | 39 
39310 99987 39323 60677 0001 3 Go6go 35 
26 39818 99986 39832 601 68 00014 60182 J 34 
7140320 | 99986 40334 59666 00014 59680 |} 33 
28 | 40816 | 99986 40830 $9170 0014 | 59484 | 32 
9 41397 | g9985 41 321 58679 O5 [38593 31 
30 8. 41792 9.99985 [ 8. 41807 | 11. 58193 | 10.00015 11. 58208 30 
zl 4227299985 42287 57713 ©0015 57728 J 29 
2 | 42746 96984 42762 57238 00016 57254 J 28 
31 43216 99984 43231 56768 00016 56784 |] 27 
34 43680 99984 43696 56304 ©0016 56320 | 26 
33 | 44139 | 99983 44156 35844 | ©0017 55861 | 25 
36 | 44594 99983 | 44611 55389 00017 55406 | 24 
7 | 45044 99983 45061 54939 09017 54956 |] 23 
38 45189 99982 | 45507 54493 00018 54510 | 22 
\39 | 45939 | 99982 45948 54932 | . oools 54070 21 
| 40 | 8. 46366 | 9. 999828. 46385 11. 53615 | 10.00018 11. 53633 | 20 
41 | 46798 99981 46817 53183 00019 53201 19 
42 | 47226 99981 47245 52755 oo 52774 | 18 
| 43 47650 99980 47669 $2331 o0019 52350 17 
41 48069 99980 48089 51911 00020 51931 16 
| 45 48485 99980 48505 $1495 02020 51515 [15 
46 48896 99979 48917 51083 00021 51104 | 14 
7 | , 49394 | 99079 49325 50675 00021 50696 13 
| i8 49708 99979 49729 50271 00021 50292 12 
Foros 99978 401 30 49870 00022 49892 | 11. | 
50 8. 50504 | 9.93978 | 8. 50527 I1. 49473 | 10, 00022 | 11.49495 10 
5¹ 50897 99977 50920 49080 0002 3 49103 3 
52 51287 99977 51310 48690 ©0002 3 48713 
' $3 51673 99976 51696 48304 00902 3 48328 7 
54 | $2055 | 99976 52079 47921 00024 47945 | 6 
55 52434 99976 52459 47541 00024 47566 5 
5652810 99975 | 52835 47165 00025 47190 | 4 
| 57 53183 | 99975 53208 46792 00025 46817 3 
58 $3552 99974 33578 46422 059026 46448 |] -2 
59 | $3919 99974 53945 | 46055 00026 46081 | 1 
wo | 54282 99973 54308 45692 00026 45718 [0 
i Co-tine, | Sine. | Co-tang, i Tanvent. } Co-ſecant. Secant. | M. 
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Tax V. Of ARTIFICIAL Sines, Tangents, and Secants. 2 Deg Tax 
— A 


1 | 
| Sine. 2 Tangent. Co: tang. Secant. it. [Co-forum | 
t © | 8.54282 | 9.99973 | $8. 54309 | 11. 45692 10. 00026 _ 11. 171. 47/18 6⁰ — 
1124 54542 99973 | 54669 45331 | 00027 | 45358: I: co x 
| 2 | 654999 99973 | 55027 44973 00027 | 45000 | 3 a 
31 55354 \ 99972 55382 44618 00028 | 44646 5 l 
t 4 | $5705 | 99972 55734 44266 00028 | 44295 | 56 3 
| 5 556054 99971 | 56033 43917 | ooozg | 43946 | 5; iW t 
| 6 56490 99971 56429 |. 43572 00029 | 43600 ] 54 | ; 
12 56743 | 99970 56773 43227 00030 | 43257 | ;; i 
| 8 57084 99970 | 57114 42886 00030 | 42916 | 52 1 
| 9 57421 {| 99970 57452 42548 | 00030 | 43519.) L. 5 
10 | 8.57757 | 9.99969 | 8.57788 | 11. 42212 | 10, 00031 | 11. 42247 50 — 
| 11't 58089 99968 58121 41879 00031. 41911 | 49 ” 
. 58419 99968 | 58451 41549 | 0032 | ES. 

i3 58747 99967 58779 41221 | 00032 425314 Wl, 
| 14 | 59072 99967 59105 40895 00033 | 40927 | 46 
\ 15 | 59395 99966 | 59428 | 40572 00033 40605 [ill 
| 216 59715 99966 59749 | 49251 | 00034 40285 [4 10 
+ 17 60033 99965 60068 39932 00034 39967 43 _ 
18 60 349 99965 60384 39616 00035 | 39651 42 10 

19 60662 99964 60698 39302 20035 | 39338 | gi 4 

20 | 8.60973 | 9.99964 | 8.61009 | 11. 38991 | 10. 00036 | 11, 39027 | 40 3 
27 61282 99963 61319 38681 00036 | 38718 39 4 

22 61589 99963 61626 | 38374 00037 38411 | 3$ 1 ; 
| 23 61894 99962 61931 38069 00038 38106 |] 37 5 
| 24 62196 99962 62234 37766 00038 37804 | 36 ” 
| 25 | 62496 9996 | 62535 37465 o 37503 |; lt 
| 26 62795 9951 62834 37166 oo 39 37205 [34 EZ 
27 63091 99960 63131 36869 00040 36909 | 33 4 
| 28 63385 99960 63426 36574 o0040 | 36615 f 

29 63678 99959 | 63718 36281 . 36322 | 31 10 
39 | 8.63968 | 9.99959 | 8. 64009 | 11. 35991 10. 00041 , | 11. 36032 | 36 3 

Is - 64256 99958 642 98 35703. ©0042 35744 29 - 
| 32 64543 99957 64585 35415 00042 | 35457 | 28 , 
| 33 | 64827 | 99957 64870 35130 00043 | 35173 [ 

34 65110 | 99956 65154 34846 | o0044 34890 | 26 0 
| 35 65391 99956 65435 34565 00044 | 34609 | 25 4 
| 36 65670 99955 65715 | 34285 00045 34339 | 4; 
| 37 65947 99955 65993 34907 | ©0045 34052 | 23 

38 66223 99954 66269 33731 00046 33777 | 22 78 
| 39 66497 | 99953 66543 |____33457_ | 00046 33503 | WF; 

40 | 8.66769 | 9.99953 | 8.66816 | 11.33184 | 10,00047 | 11. 33231 | 20 2 
41 67039 99952 | 67087 32913 00048 6-44 Mu 
| 42 67308 99952 67356 32644 00048 32692 | 18 , 

43 67575 99951 67624 | 32376 00049 32425 | 11 

44 67840 99951 67890 32110 00049 322160 | 16 > 

45 68104 99950 68154 31846 o0050 31896 | 15 * 
| 46 | 68366 99949 68417 31583 ©0051 31633 | 14 46 

47 68627 99949 68678. | 31322 ©0051 313731 13 4 

48 68886 99948 68938 31062 ©0052 31114 | 48 

49 69144 | 99947 69196 30804 |__ooogz | 3856 | 1 

50 | 8.69400 | 9.99947 | 8.69453 | 11. 30547 | 10.00053 | 11, 30600 f 10 Fre 

S1 69654 99946 69708 39292 00054 „ Him 

52 69907 99946 | 69962 30938 00054 3093 

$3 | 70159 | 99945 70214 29786 00055 | 29841 | 7 bs 

54 | 70409 99944 | 79465 20535 | . ooox6 | 20007 Fn. 

55 | 70658 99944 70714 29286 00056 29342 | 5: | 

56 | 709% | 99943 | 70962 29038 00097 | wo En c| 

$7 | 71151 | 99942 | 71208 28792 00058 28849 | 3M: | 

58 71395 99942 71453. 28546 oo058 | 28605 | 2 59 a 

59 71638 [ 99941 71697 28303 00059 28361 l 59 

60 | 71880 99940 71940 28060 00059 | 28120 0 0” 

Co- ſine.] Sine. | Co-tang.| Tangent. [Co-ſecant. | Secant, IM. 
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Ta8LE V. of ARTIFICIAL Sine, Tangente, and Secants. 3 — 


— — 
M.] Siage. Co- ſine. Tangent. Co-tang. Secant. C | 
— | 8. 71880 | 9.99940 8.71940 11. 28060 10, 00059 11. 28120 6o | 
11 72120 99940 72181 27819 00260 27880 39 
2 | 72359 | 99919 | 72420 ; 27580 ooo. 27640 88 1 
3 72597 | 99938 72659 27341 00062 | 27403 | 57 
4 | 72834 | 99938 | - 72896 þ 27104 | _ 00062 27166 | 36 
5 73069 99937 73132 26868 00063 26931 | 55 
{6 | 73393 99936 |. 73366 26631 00064 | 2669754 
| 7 73535 99936 73600 26400 00064 + 26465 1.53 i} 
$1. 737397 99935 7383z | 26168 00065 26233 | 52 | 
9 |__73997 |__ 99934 74963 | 25937 20865 | 26003 | 51 | 
"7 | 8.74226 | 9.99934 | 8.74292 | 11.25708 | 10,00066 | 11.25774 | 50 
11 74454 99933 74521 25479 ooo67 25546 | 49 
A 74580 99932 74748 25252 f | 00068 25320 | 48 1 
13 74995 | 99931 74974 2026 00068 25094 [47 
| 14 75130 999 31 75199 24801 00069 24870 46 | 
15 75353 99930 75423 24577 00070 | 24647 | 45 | 
| 75575 99929 |: 75645 24355 00070 24425 [44 
75795 99929 75867 24133 00071 24204 [43 
76015 99928 76087 23913 00072 | 23985 | 42 ff 
70234 | 99927 | 976306 2 3693 _ | ___ 00073 23766 ] 41 © 
76451 | 9.99926 | 8. 76525 It. 23475 | 10. 00073 | 11.23549 | 40 
76667 99926 76742 23258 00074 { 23332 [ 39 
76883 99925 | 76958 2 3042 00975 23117 | 38 
77097 } 99924 77173 22827 00076 22903 | 37 
77310 99923 77387 22613 00a76 22690 | 36 
77522 | $9923 77599 22400 00077 22478 J 35 {| 
: 71733 99922 77811 22189 00978 22267 {| 34 
| 77943 99921 78022 21978. 00079 22057 J 33 
| 28 78152 99920 78232 21768 | o0079 21848 J 32 
| 29 78360 99920 78441 21559 ooo8o 221639 |_31 
30 .78567 - 99919 [| 8, 78649 11. 21351 IO. oo081 11.214321 30 
3l 78774 99918 78855 211453 | oo 21226 |} 29 
| 32 78979 | 99917 79061 20939 00083 21021 | 28. 
33 79183 99917 79266 20734 | woO0083 20817 l 27 
[34 | 79386 | 99916 79470 20530 00084 20614 J £6 
35 79588 99915 79673 20327 ooo8 20412 [25 
36 79789 99914 79875 20125 00086 20211 J 24 
37 79990 99913 80076 19924 o0087 20010 | 23 
38 80189 99913 $0276 19723 . 00087 19811 | 22 
| 39 80388 99912 80476 19523 ___ _ 00088 19612 | 2r 
49 | 8. 806585 | 9.99911 8, 80674 "11. 19326 10, 00089 Ii. 19415 20 
41 {| 30782 99910 | $0872 19128 00090 19218 | 19 
2 | $S0978 | 99909 | 81068 18932 00091 19022 | 18 
43 $1173 99909 81264 18736 ooo 18827 17 
44 81367 99908 $1459 18541 | ©@092 18633 | 16 
4 51560 99907 81653 18347 00093 18440 f 15 
45 81752 f 99906 81846 18154 00094 18248 I4 
9 | 81944 99905 82038 17962 | ©0095 18056 | 13 
48 82134 99904 82230 17770 00096 17866 } 12 
49 |___82324 99904 82420 197579. |___coog7 | _ To 
jo | 8. 82513 | 9.99903 | 8.82610 | 11.17390 | 10. 00097 11617487 10 
$1 82701 99902 82799 17201 ooo 17299 9 
52 | 82888 | 9990 | 82987 17013 00099 17112 | 8 
3 83975 99900 83175 16825 00100 16925 7 
54 $3261 99899 83361 16639 oo 16739 6 
55 83446 99898 $3547 | 16453 09102 16554 5 
j6 83630 99898 83732 16268 00102 16370 4 
57 83813 99897 83916 16084 | | 00103 16187 3 
5s 83996 99896 $4100 15900 00104 16004 2 
9 | 84177 99895 $4282 15717 0105 15823 1 
bo $4358 } 99894 $4464 15536 00106 1564240 | 
| Co-fine. | Sine. | Co-tang. [- Tangent. Secant. I M.| 


86 Degrees. 


Tan v. Of axTIriciAI Sines; Tangents, and Secants. 11 


85 Degrees. 


M.] Sine. | Co- ſine. "main | Co-tang. | Secant.. | Collecane] 

o | 8.84358 9. 9. 99594 8, S8. 84464 | 11,15536 | 10. 00196 5. 588 7 7 
L 84539 99893 84645 15355 00107 15451 | x9 
2 84718 99892 84826 15175 00108 15252 | ;3 
3 84897 99891 85006 14995 00109 15103 | 5 
4 85075 99890 85185 14814 00109 14925 | 56 
5 85252 99890 | 85363 14637 ODI1IO 14748 | 5: 
6 | 85429 99889 85540 14460 00111 14571 | 5, 
* 85605 99888 85717 14283 0112 14395 [3 
8 |] 35780 99887 85893 14107 00113 14220 | 5 
9 85935 99886 | 86069 13931 00114 14945 51 
xo | 8. 86128 | 9.99885 | 8.86243 | 11.13757 | r0.00115 1.13872. 50 
11 86301 | 99884 86417 mw 00116 13699 | 4 
12 86474 99883 86590 13409 00117 13526 } 4; 
13 886645 99882 86763 I3237 0118 13355 Þ 47 
14 | 86816 99881 86935 I 3065 00119 13183 | 46 
15 86987 99880 87106 12894 00120 13013 | 4; 
16 87156 99879 87277 12723 00120 12843 | 4 
17 87325 99078 87447 12553 ©0121 12674 [43 
18 87494 99878 87616 12384 00122 12506 | 4 
ig 87661 | 99877 87785 | - 12215 r 12338 41 
20 | 8.87829 | 9-99876 | 8.87953 | 11.12047 | 10.00124 | Helzrq | 
21 87995 998753 | 88120 11880 00125 12005 f 
22 88161 99874 88287 11713 00126 11839 38 
23 88326 | 9987; 88453 11547 00127 11674 37 
24 88490 99872 88618 11381 00128 11510 36 
25 88654 99871 88783 11217 00129 11345 35 
26 88817 99870 88948 11052 oo 130 1118; | 
27 88980 99869 49111 10889 00131 11020 | 3; 
28 89142 99868 89274 10726 00132 10858 | x 
29 89394 | 99867 | $9437 10563 {| _oor33 | _ iohayy 
30 | 8. 89464 9.99866 8. 89598 11. 10402 10. 00134 [1.10536 | 30 
31 89624 99865 89760 102 40 00135 10375 | 29 
32 89784 | 99864 89920 10080 00136 10216 | 28 
33 89943 99863 goo80 ©9920. 00137 10057 27 
34 90102 99862 99240 09760 001 38 og898 | 26 
35 90260 99861 90399 ©9601 00139 [ ©9740 | 25 
36 90417 99860 99557 99443 00140 ©9583 | 24 
37 99574 99859 90715 92 85 00141 09426 | 23 
38 90730 99858 90872 o9128 00142 09270 | 2! 
39 : 90888 99857 91028 08971 00143 ©9115 | 21 
40 8.91040 9. 99856 | 8.91185 11.008815 10. 00144 | 11. 08960 | 2 
41 9:195 99855 91340 08660 | 00145 o8805 | 19 
42 91349 | 99554 91495 08305 001.45 08651 | 18 
43 91502 99853 91649 08350 00147 o8498 | 17 
44 91655 99852 91803 o8197 00148 08345 | 16 
45 91807 99851 919578043 00149 o8193 | 15 
46 91959 99849 92110 57890 oo 50 08041 | 14 
47 92110 99848 92262 7738 00151 7890 | 13 
48 92261 99847 92414 07586 00153 07739 | 12 
49 92411 93346 [ 92565 2241 80154 07589 .] 1! 
50 | 8.92561 | 9.993845 8. 8.92716 11. 07284 | 10.00155 | 11. 07439 | 10 
51 92710 99844 92 866 07134 00156 07290 | 9 
92859 99543 93015 06984 00157 07141 | 6 
93007 998 42 93165 06835 00158 06993 

54 93154 99841 93313 06687 00 59 06846 
93301 998.10 9 3462 06538 00160 o6698-| 5 
93448 99839 | 93509 00391 ©0161 06552 |- 4 

93594 99838 93755 06243 ©0162 05406 
03742 g99* 37 93993 06297 . 00163 06260 
; 53285 99835 94049 0591 00154 061151 

940% 99834 94195 | 0-405 00166 05970 
Co fine. | Sine. | Coetange| Fangen. Co- ſecant. Secant. | ) 


S [S 227 > o. 


1 ”D = ww 
> = Oo at oo. fo = 
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— —— ON rr ts. ws 2 = 2 
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18 e 


Sine. f 2 1 n 2  Co-rang. 2 Arte 
—— — eee — — — — — 
8.94939 , 9.99834 | 8.94195 11. "I1. 05805 10. 00166 | 11000” | 
94174 99833 94349 05660 | | 00167 | o5826 | 5g 
94317 g9832 94485 05515 o 8 33683. 58 
94461 99831 |. 94629 05370 016 05539 | 57 
94603 998 30 94773 05227 00170 05397 | 56 
94746 99829 94917 05083 90171 05254 | 55 
94887 99828 95060 04949 ©0172 0511354 
95029 99827 95202 04798 00173 04971 | 53. 
95170 99825 95344 | 64656 00174 04830 | 532 
95310 |__ 99824 95486 | 04514 ©0175 04690' 31 
8.95459 | 9.99*23 | 8.95627 | 11.04373 | 10. 00157 I11.a4550 | 50 
95590 99822 95767 04233 00178 04411 | 49 
95728 99821 95907 04092 0079 o4272 | 48 
95867 99820 96047 03953 oO 8 04133 | 47. 
960 99819 96187 03813 ©0181 03995 | 26 
96143 99817 96325 03675 00183 03857 | 45 
962 80 99816 96464 03536 00184 03720 f 44 
9641-7 99815 96602 03398 0185 603583 | 43 
96553 99814 96739 03261 | oo186 03447 | 42 
96689 99813 | 96877 | 33123. ooi87 | 3311 | 44 
8.96825 | 9.99812 | 8.97013 | 11.02987 | 10.00188 | 11,03175 | 40 
96960 99810 97150 02850 ©0190 03040 | 39 
97095 99809 97285 02714 00191 2905 | 38 
97229 99808 97421 02579 00192 02771 37 
97363 99807 97556 02444 00193 02637 | 36 
97496 99806 97691 02309 | 0194 250% | 35 
97629 99804 97825 02175 - ooig6 62371 34 
97762 99803 97959 02041 00197 02238 | 33 
97894 99802 98092 01908 00198 02106 32 
98026 99801 98225 | 1775 — 192. ___ 01974 |_31 
98157 99800 | 8.98358 | 11. 01642 10.00200 | 11.01843 [ 30 
98288 99798 98490 01510 00202 01712 | 29 
98419 99797 98622 01378 - 00203 601581 28 
98549 997 98753] - 01247 00204 01450 | 27 
98679 |. 99795 | | 98884 | 51116 00205 01321 | 26 
98898 99793 99015 oog85 00206 01 192 25 
98937 | 99792 99145 oo85 doo 0156324 
99066 99791 99275 00725 00209 00934 | 23 
99194 99790 99495 00595 oOo 10 ou806 | 22 
299322 99788 99534 | 00466 |___ 00211 00678 |] 21 
| 8.99450 | 9.99787 8. 99662 | 11. 00338 | 10,00213 | 11.60550 | 26 
99577 9978 99791. 00209 002 1:4 00423 | 19 
99704 99785 99919 ooO81 00215 60296 | 18 
99830 99783 | 9- 00046 | 10; 99954 00216 00170 | 17 
99956 99782 00174 99826 00218 00044 16 
9. 00082 99781 00301 99699 ©0219 10. 99918 | 15 
00207 99780 00427 99573 00220 99793 | 14 
00332 99779 00553 99447 00222 99668 13 
00456 99777 00679 99321 00223 | 99544 | 12 
__00580 99776 | ooSog | 991958 | 00224 99419 | It 
9.00704 | 9.99774 | 9.00939 | 10. 990% | 10.00225 | 10.99296 |' 10 
00828 | 99773 o1055 98945 00227 991724 9 
00951 99772 01179 98821 ©0228 99949 8 
01074 99771 01303 98697 00329 98926 | 7 
01196 99769 1427 98573 00231 98884 6 
013188 99768 01550 98450 00232 98682 | 85 
01449 | 99767 01673 98327 00233 98560 | 4 
01561 99765 01796 98204 002 34 98439 | 3 
01682 99764 01918 98082 "00250 | 98318 2 
01803 99763 02040. 97960 oo 37 | , goo97 | x 
061923 99761 [02162 97838 002 39 98077 0 
| Co-tine. | Sine. | Co-tang. | Tangent. | Co-ſecant.| Secant, | M. 
— rome meg———_ — — — 
Mm 84 Degrees. 


— — rr 


we 


** n 


R is 3h 
En 


[ Tan v. Of ARTIFICIAL | Sines, DN and raw 


— — 


9 
5 


233 Degrees. 


\ M. | Sine. | Co- fine. Tangent. Co-tang. is Secant. . N 
9 | 9.01923 9-99761. 9.02162 | 10,97838 | 10. 00239 10. 38076. 
11 02043 99760 02283 97717 00240 979563 
2 | 02163 99759 | 03404 97596 00241 97837 |; 
3 | . 02283 99757 o2525 | 97475 00243 97717 ; 
4 02402 99756 02645 97354 00244 | 97598 
5 02520 99755 02765 97234 ©0245 97480 |.; 
6 | 02639 99753 02885 97115 00247 97361 | ; 
7 02757 99752 | 03005 96995 00248 97243 | 5 
$ | 2874 99751 | 03124 96876 00249 97126 | ; 
9 02992 9974223242 25757 00251 — 22 | ; 
10 | 9.03109 ahh 9.03361 | 10.96639 | 10. 00252 | 10. 96891 | ; 
11 | 3226 99747 03479 96521 00253 96774 | 4 
I2 03342 99745 03597 96403 | 00255 96658 | , 
13 ©3458 99744 03714 96286 002 56 965424 
14 03574 99742 03832 96168 00257 96426 | , 
15 03690 99741 03948 96051 00259 96310 | 
16 | 03805 99740 04065 95935 00260 96195 
17 03920 | 9973864181 95819 | 00262 96080 | 4 
18 04034 | © 99737 04297 | 95703 00263. $5906 4 
19 04149 99735 04413 95587 | 00264 95851 4 
20 | 9. 04262 9. 99734 | 9. 9.04528 | 10.95472 | 10. 00266 | 10, 9577 
21 04376 99733 04643 | 95357 | 00267 95624 | 1 
22 04489 | 99731 04758 95242 00269 95510 
23 04603 99730 | 04873 95127 00270 95397 
24 04715 99728 o4987 95013 00271 95285 
25 04828 99727 o | 94899 00273 95172 | 
26 04940 99726 05214 94796 00274 950603 
27 05052 99724 05328 94672 00276 , 94948 | 3 
28 05164 99723 05441 94559 00277 | 94836 | ; 
29 05275 99721 05553 94447 00279 [ .94725 | 3 
30 | 9.05386 | 9.99720 | g.05666 | 10.94334 fo. ooꝛ 8 | 10. 94614 
31 05497 99718 05778 | 94222 oo281 | 94503 | 2 
32 05607 99717 05890 94110 | - oo283 | + 94393 | 2 
33 05717 99716 06002 93998 00284 94283 | 2 
34 05827 99714 06113 93887 00286 94173 
35 05937 99713 | 06224 93776 00287 94063 | 2 
36 06046 99711 06335 93665 00289 93954 | 2 
7 05155 99710 o6445 | 93555 | o02g90 93345 | 2 
8s | 06264 99708 | o6556 93444 00292 93736 | 2 
39 | 06372 | 99797 6665 93334 00293 2362 | 2 
40 | 9.0648 1| 9.99705 9. 06775 | 10.93225 | 10.00295 "To. 03519. 2 
41 06588 99704 06885 93115 00296 93411-] ! 
42 06696 99702 06994 - 93006 00298 93304 | | 
43 06804 99701 | o7103 92897 00299 93196 
44 06911 99699 O0 7211 92789 ©0301 93089 | 1 
45 07018 99698 0732 © 92680 00302 92982 | 1 
46 07124 9969 07428 92572 00304 92876 |! 
47 07231 99695 | 07536 92464 00305 92769 |! 
48 07337 99693 07643 92357 00307 92663 |! 
49 07442 99692 | 07750 92249 00308 | _ 92558 || 
50 | 9.07548 | 9.99690 9. 07858 10. 9214210. 00310 | 10.92452 |! 
51 07653 99689 07964 92036 o0 311 92347 
52 07758 99687 o8071 91929 oo373 92242 
53 07863 99686 08177 91823 00314. 92137 
54 | 7968 99684 08283 91717 00316 92032 
55 | 8072 99683 od 389 916111 0317 91928 
56 08176 99681 08495 91505 oo 319 918324 
57 o8280 99680 08601 91400 | 00320 91720 
58 o8383 99678 08705 91295 00322 | 91617 
59 08486 99677 o8810 91190 00323 ' 91514 
60 o8589 99675 o8914 91086 00325 91411 | 
: Co-iline. | Sine, | Co-tang. | Tangent. Do. ſecant. Secant. 
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= 


S Qo- Gn wm A we to ww Tc - 


Il F 
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ESO 


2 4BLE V. — ARTIFICIAL — Tangent, and 8 1 D 
| —ͤ— — ——ĩP 
N ö ( 
2 1 Sine. = Co-line. Tangent. : Co-tang. | Secant. Co mg 
# o | g. 08389 | "9.99675 | 9.08914 |- 10.91086 | 10.00325 | 10.91411 | 60 
*x 5 1 | 08692 99673 09019. 90981 00326 91308 59 
5 } o8795 99672 09123 90877 00328. 912056 |} 58 
5 31 08597 99670 | ogzz7 | 90773 00330 | 9110357 
; | o8999 99669 09330 90670 00331 | 91001 [ 56 
ooo 99667 09434 90566 00333 go8gg | 55” 
| Fs | 09202 99666 09537 90463 00334 9079854 
i530 99664 40 90360 00336 90696 | 53 
5 8 | 09405 | 99652 09742 90258 00337 90595 | 52 
A. 9 09506 99661 9984522155 00339 99494 | 51 
60 | 9.09505 | 9.99659 | 9.09947 | 10. 99053 | 10.00341 | 10.90394 | 50 
| | 29796 | 99658 10049 89951 00342 90293 | .49 
3.4 2 | og807. 99656 101 50 89850 00344 golgz | 48 
| W'; | 29995 99655 10252 89748 | _ 00345 90093 | 47 
Es: Oi 10006 99653 10353 89647 00347 89994 | 46 
| WH; | 791065 g9651 | 10454 89546 || 00349 39894 | 45 
16 | 10205 99650 10555 89445 00350 89795 | 44 
| 7 | 19304 | 99648 10656 | 89344 00352 89696 | 43 
| 85 | 10492 99647 10756 89244 | 00353 89597 | 42 
| | 259! [9965 |___ 10856 389144 | 00355 89499 |_ 4! 
20 | 9.10599 | 9. 99643 9. 10956 | 10. 89044 10. 00357 10. 89401 | 40 
"| WW: | 10697 99642 11056 88944 00358 89303 | 39 
| [10795 99640 11155 88845 00360 89205 | 38 
23 | 10393 | g9638 11254 88746 00362 89107 37 
| 4 | 10999 99637 11353, 88647 00363 89010 | 36 
| W:; | 11087 996351 11452 88548 00365 88913 | 35 
; | 26 17184 99633 11551 88449 00366 $3816 [34 
| 3: 11281 | 99632 11649 88351 00368 88719 | 33 
' | yt: 11377 996 30 11747 88253 ©0370 88623 32 
X FRM 11474 |__ 99628 11845 | 88155 | 00371 38526 | 31 
; p | 9.11570 | 9.99627 | 9.11943 | 10. 88057 | 10.00373 10.8843 30 
|? zl 11666 - 99625 12040 87960 00375 88334 | 29 
| "ol; 11761 99623 12138 87862 00376 88239 |] 28 
| ";; 11857 99622 I2235 87763 00378 88143 | 27 
| 1 11952 99620 12332 87668 00380 | 38048 | 26 
| F 12047 99618 | 12428 37572 00381 87953 | 25 
5 12142 99617 | 12325 87475 00383 87858 | 24 
1 þ) 12236 99615 12621 87379 00385 87764 | 23 
| | 12331 9961 3 12717 87283 00387 87669 | 22 
AE F 12425 99611 12813 87187 00388 [ 87575 | 21. 
'; 4 | 9.12519 | 9.99610 | 9g. 12909 10. 87091 10. 00390 | 10, 87481 20 
as 0 12612 99608 13004 86996 00392 87387'] 1 
| Ws | 22706 99607 13099 86901 00393 87294 | 1 
1.0 | 22799 99605 13194 | 86806 00395 | + 87201 7 
5 ol + 12892 99603 13289 86711 00397 87107 | 16 
| 65 12985 99601 13384 86616 00398 86015 15 
| + 13078 600 13478 86522 00400 86922 14 
1, 397 99 3478 
|| 2377 99598 | 13573 86427 00402 86829 |, 13 
| | 23:63 | 99596 | 213667 86333 00404 86737 | 22 
1 @ |__13355 | 99595 | 13760 | 86239 | 00405 86645 |_t 
5 "Wl © | 9.13447 | 9. 99593 | 9.13854 10. 86146 46 | 10.00407 | 10, 86553 10 
i | 13539 99591 13948 86052 00409 86461 | 9 
iz | 13630 99589 14041 85959 o0411[ 36370 | 8 
53 13722 99588 141 34 $5866 00412 86278 7 
4 | 13813 99586 14227 35773 00414 86187 | 6 
5 13904 99584 | 14320 35680 00416 86096 3 
56 13994 99582 14412 88888 00418 86006 | 4 
57 14085 99581 14504 85496 90419 85915 3 
614175 | 99579 | 14596 | 85493 | 00421 85825 | 2 
59 14266 99577 14688 $5311 00423 $5734 25 
| MP | 14356 | 99575 14780 | 85200 00425 85644 | © 
| Co-fine, | Sine, | Co-tang. | Tangent. Co- ſe cant.| Secant. | M. 
1 Mm 2 82 Degrees. 


TABLE V. Of ARTIFICIAL Sines, Tangents, and — 2 Jegre 


% 


* 


— 


Danby: 


— — — rr er ner 


$1 Degrees, 255 


8 


— 


Sine. } Co-ſine. Langent. Co-tang. | Secant- 2 8 
9 | 9.14356 | 9.99575 9. 14780 | 10, 85220 10. 00425 | 10. 85644, | 
I 14445 | 99573 14872 85128 00426 85555 
2 14535 99572 14963 | 85037 00428 85465 
3 14624 | 99570 15054 | 84946 00430 | 85376 
14 14714 99568. 15145 | 84855 | 00432 | 85286 | 
-5 14803 99566- 15236 84764 00434 85197 
6 14891 99565 15327 | $4673 00435 331636 
7 14980 99563 15417 84583 00437 85020 
1 15069 99561 15508 84492 - 00439-| 84931 
9 |___15157 | 99559 | 15598 84402 00441 3824543 
1.39. 9. 15245 9.99557 | 9.15688 | 10. 84312 | 10. 00443 170.877 
11 15333 99555 15777 84222 00444 84667 
12 15421 99554 15867 84133 00446 84579 
13 15508 99552 | 1595 84043 00448 584492 
14 15596 99550 ⁰ 16046 83954 | 00450 84 
15 15683 99548 16135 83865 00452 84317 
16 15770 99546 16224 83776 00454 34230 
12. 15857 99545 16312 83688 | 00455 84143 
18 15943 99543 16401 83599 00457 84036 
19 160 30 99541 16489 833511 00459 33220 
20 | 9.16116 9. 99539 | 9.16577 | 10. 83423 10. 00461 "10, 8380, 
21 16203 99537 16665 83335 00463 83797 | 
22 16289 99535 16753 83247 00465 83911 | 
23 16374 99533 16841 83159 00467 83626 
24 | 216460 | 99532 | 16928 83072 | 00468 83540 
25 16545 99530 17016 | 82984 00470 83455 
26 16631 99528 I7103 82897, 00472 83369 
27 16716 99526 17190 82810 0047 83264 
28 16801 99524 17277 82723 0047 383199 
29 16886 99522 17363 82637 d 478 83114 
39 9. 16970 9. 99520 | 9.17450 10. 82550 10. 00480 10. 83030 
31 1705 5 99518 17536 82464 00432 82945 
32 17139 99517 17622 82378 00483 82861 
33 | 17223 99515 17708 82292 00485 82777 
34 17307 99513 17794 82206 00487 82 693 J 26 
35 17391 99511 17880 82120 00489 82609 | 2; 
36 17474 99509 17965 82034 o0491 82526 | 24 
37 17558 99507 180514 | -81949 00493 82442 | 23 
38 17641 99505 15136 81864 00495 82359 | 22 
39 17724 99503 | 18221 — 00497 | 82276 | 21 
40 | 9.17807 | 9.99501 9. 18306 10. 81694 10, 00499 | 10, 82193 20 
41 17390 99499 18391 81609 ©0501 82110 | 19 
<2 17973 99497 | 18475 81525 00503 82027 1 
43 18055 99495 18560 81440 00504 81945 | 1) 
44 18137 99493 18644 81356 00506 81863 | 16 
45 18220 | 99492 18728 81272 00508. 81780 | 15 
46 18302 99490 18812 81188 05160 81698 | 14 
47 18383 99488 18896 81104 09512 81617 | 13 
48 18465 99486 18979 81021 00514 81535 | 12 
49 | 18547 99484 19063 80937 o0516 | 51453 | 11 
50 | 9.18628 9. 99482 | 9.19146 | 10, 80854 | 10. o0518 10. 81372 | 10 
51 18709 99480 19229 80771 00520 81291 | 9 
| 52: 18790 99478 19312 80688 00522 81210 | 6 
$3: 18871 99476 19395 80605 00524 811291 
54 18952 99474 19478 80522 00526 $1048 | 6 
55 19033 99472 19561 80436. 00528 80967 | 5 
56 19113 99470 19643 80357 00530 80887 | 4 
57 19193 99468 19725 |} 80275 005 32 80807 3 
58 19273 99466 19807 80193: 00534 80727 | ? 
59 19353 99464 19889 30111 00536 80647 | ' 
6o | 19433 99462 19971 | © 80029 905 38 80567 [ 
Sine. wh — Tangent. Co- -lecant.| Secant. | M. 
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80 Degrees, 


TE II 


—_ 


M Sine. 4 Co- line. Tangent. Co- ang. — |Co-ſecant| 3h 
Maas ee, wee Nm IS 
9 9.19433 9.59462 | 9.19971 | 10. 80029 | 10.00538 10. To | Go 
F 19313 99460 [ 20053 79947 00540 $0487 | 59 
* 19592 99458 201 34 79865 00542 80408 38 
3 19672 99456 [ 20216 79784 00544 80328 J 57 
4 | 19751 | 99454 | 20297 79703 | 00546 80249 | 56 
; 19830 99452 20378 79621 00548 80170 | 55 
6] 19999 99450 20459 79541 00550 80091 | $4 
7 19988 99448 20540 79460 ©0552 80012 33 
8 | 20067 99446 20621 79379 00554 | . 79933 | 52 
[9 | 20135 | 99944 20701 [1729299 00556 [ 79855 | $1 
1 | 9.20223. | 9499442 9. 20782 "T0. 79218 10. 00558 | 10. 79777 50 
Il 20302 | 99440 20862 79138 00560 79698 J 49 
2 | 20380 99438 20942 7905 00562 | 79620 | 48 
3 20458 99436 21022 78978 00564 79542 | 47 
4 20535 99434 21102 78898 00566 | 79465 | 46 
15 2061 3 994 32 21181 78818 ©0568 79387 45 
16] 20091 99429 | 21261 78739 00570 79309 | 44 
17 | 20768 99427 21340 78659 00573 79232 | 43 
8 20845 99425 21420 78580 00575 79155 | 42 
9 20922 | 99423 21499 | 78501 00577 [ 228278 | 417 
20 | 9. 20999 - 9. 99421 -| 9.21578 | 10, 78422 | 10, 00579 | 10. 79001 | 40 
1 | 21076 99419 21657 78343 oo0581 78924 | 39 
22 21153 99417 21736 78264 0583 1738847 |} 38 
23 21229 99415 21814 78186 00585 78771 | 37 
14 21305 g99413 | 21893 78107 00587 - 78694 J 36 
25 213382 99411 21971 78029 oo 58g 78618 35 
6 21458 99409 22049 71951 ©0591 78542 | 34 
7] 21534 99497 22127 77873 ©0593 78465 | 33 
28 21610 99404 22205 77795 ©0595 78390 | 32 
9 | 21665 99402 22283 . n 78315 31 
9.21761 | 9.99490 | 9.22361 10. 77639 | 10, oo 10. 78239. 30 
21836 99398 22438 77562 00602 78164 |} 29 
21912 99396 22516 77484 00604 78088 28 
21987 99394 22593 77407 00606 78013 | 27 
22062 99 392 22670 77330 00608 77938 26 
22137 99390 22747 77253 ©0610 77863 25 
22211 | 99388 22824 77177 00612 77788 ] 24 
22286 99385 22901 77099 00615 77714 23 
22361 99383 22977 77022 0061 7 77639 | 22 
22435 | 99381 | 23054 76946 | 80619 77565 21 
. 9.22509 | 9.99379 9. 23130 10. 76870 | 10,00621 | 10,77491 | 20 
22583 | « 99377 2 3206 76793 } 00623 77417 | 19 
22657 99375 23283 76717 0062 5 77343 18 
22731 99372 23355 76641 00628 77269 | 17, 
22805 99379 23435 76565 00630 77195 [16 
22878 99368 23510 76490 00632 | 977122 [15 
22952 | 99366 | 23586 76414 | 00634 | 77048 | 14 
23025 99 364 2 3661 76339 00636 76975 13 
23098 99362 23737 76263 00638 76902 12 
2 22352 23812 76188 00641 _ 76829 | 11 
9. 2 3244- | . 9.9 9- 99357 | 9.23887 | 10,76113 | 10. 00643 10. 76756 10 
23317 99355 2 3962 76038 00645 76683 | 9 
23390 99353 | 24037 75963 | . 00647 76610 | 8 
2 3462 99 351 24112 75888 00649 . 76538 7 
23535 99348 24186 75813 00652 76465 6 
23607 | 99346 24261 75739 00654 76393 4 $ 
2 3679 99344 24335 75665 | _ 00656 763211 4 
23751 99342 24410 75590 00658 76248 3 
23323 | 99340 2 4484 75516 00660 76177 | 2 
23895 | - 99337 24558 75442 00663 76105 | x 
23967 99335 24633 75368 00665 76033 0 
.Co-fine. | Sine. | Co-tang, | Tangent. nr Secant. | M. 


[ABLE V. Ot ARTIFICIAL: ls Tangents, and Secants. 9 Deg: 
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T — Of ARTIFICIAL Suez — and — 22 Je 


PPP PPP h IIAS SRI LB ns > os Ge 


— — — —— oo 1 OA 7 —4 


— — 


M. Sine. Co- ſine. —— Co-tang. | Secant. M. 
0 9.23967 | 9. 99335 9.28675 10. 75368 10. 00665 10. 76033 1 
11 24039 | 99333 24706 75294 00667 .75961 E: 
21 24110 99331 24779 75221 009669 75890 ; 
3 24181 99328 24853 75147 00672 75819 | ; 
4 | - 24253 99526 | 24926 75974 | 00674 75747 * 
s | 24324 99324 | 25000\ | 75000 00676 75676 | 5 
6 24395 99322 | 25073 74927 | - 00678 | 75605 | 5 
7 24466 99319 25146 74854 00680 75534 | |, 
$ 24536 99317 25219 74781 oo683 | 75464 | 3 
9 24607 99315 25292 74708 oo685 13323 | 0 
10 | 9.24677 [9.99313 | 9.25365 | 10.74635 | 10.00687 | 10. 76323 10 
11 24748 99310 25437 74563 oo | 75252 n 
12 24818 99398 | 25510 74490 o0692 75182 
| 33 24888 99306 25582 74418 00694 75112 | 
1 14 24958 99304 25655 74345 00696 75042 Þ 46 
15 2502 8 99301 25727 74273 00699 74972 
16 25098 99299 25799 74201. 00701 74902 
17 25168 99297 25871 74129. ©0703 74832 
18 25237 99294 | 25943 74057 00706 74762 
19 25307 99292 | 26015 73985 00708 74693/ 
20 | 9.25376 | 9.99290 | 9.26086 | 10.73914 | 19,007i0 10. 74623 
21 25445 99288 | 26158 73842 00712 | _ 74555 
22 25514 99285 26229 73777 oo715 | 74486 
23 25583 99283 26301 73699 00717 74417 
24 25652 99281 26372 | 73628 00719 74348 
25 25721 99278 26443 73557 00722 74279 
26 25790 99276 26514 73486 00724 74210 
27 25858 99274 26585 | 73415 00726 74142 
28 25927 99271 26655 73344 00729 74973 
29 25995 | 99269 26726 | 73274 00731 74905 
30 . 26063 | 9.99267 2 10. 73203 | 10.00733 10. 73937. 1 30 
31 26131 99264 26867 73133 007 36 73869 29 
32 26199 99262 26937 73063 007 38 23801 | 28 | 32 
33 26267 99260 27008 72992 00741 73733 27 33 
34 26335 | 99257 27078 72922 00743 73655 26 3. 
35 26403 99255 27148 72852 00745 73597 | 335 ;; 
g| 3s 26470 99252 27218 72782 00747 73530 | 48M 3 
37 26538 99250 27288 32712 00750 73462 [23 3 
38 26605 99248 27357 72643 00752 73395 f 
39 26672 99245 27427 72573 00755 733328 [u 
40 | 9.26739 | 9.99243 | 9.27496 | 10.72594 | 10,00757 } 10. 73261 4 20 lo | 9 
41 26806 99241 | '27566 72434 00759 73193 } 98M 
42 | 26873 992 38 27635 72365 00762 53127 | 110: 
43 26940 99236 27704 72296 60764 73060 | 11 ll ;; 
44 27007 99233 27773 72227 00766 72993 6 
45 27073 992 31 27842 72158 00769. 72927 | 5; 
46 27140 99229 27911 72089 00771 72860 | 14 5 
47 27206 99226 27980 72020 00774 72794 | 33 4 
48 27273 99224 28049 71951 00776 72727 | 13 i 
49 27339 99221 28117 | #71883 00779 72661 | 11 8 
50 27405 | 9.99219 | 9.28186 | 130, 7181410. 00781 | 10.72595 [10 30 | 9, 
$I 27471 99217 | 28254 71746 00783 72529 9: 
52 27537 | 99214 |. 28323 71677 { 00786 72463 
53 27602 99212 28391 171609 00788 72398 | ? 53 
54 | 27668 99209 28459 | 71541 oo7g1 | 72332 | Oil; 
55 27734 99207 28527 71473 00793 722665 
56 | 27799 99204 | - 28595 71405 00796 72201 | 4 56 
57 | 27864 99202 | 28662 71338 00798 72136 | 3; 
58 27930 99200 28730 71270 00800 72070 | * 38 
59 | 27995 99197 28798 71202 o0803 \, 72005 | "8; 
6o | 28960 99195 28865 71135 o0805 72949 | ® fo | 
Co-ſine. Sine, | Co-tang. | Tangent. | Co- ſecant.] Secant. 


79 Degrees, 


n 3 W * 
© —= =» ww „ v0 


ILE V. Of ARTIFICIAL Ses — * — 11 — 


* 


M. . : Co-lins. Tangent Co-rabg. © Barca Co-ſecant, 1 
ſo 9. 9. 28000 9.99195 9.28865 10. 71135 10. oo805 | 10. 71940 60 It. 
= 28145 99192 28933 | 71067 oo808: | 71875 58 [x 
2 28190 99190 29000 71000. | oo8to | 71810 38 
31 28254 99187 | 29067 70933 oo81 3 71746 | 57 if- 
14 28319 99185 29134 70866 0815 [ 7168. 56 1} 
| s | 28384 | - 99182 [29201 70799 oo818 | 71616 | 55 if” 
| 6 28448 99180 29268 70732 oO 820 71352 | 54 if 
7 28512 99177 29335 70665 | oo823 | 71488 | 53 If 
8 | 28577 99175 29402 70598 00825 71423 | 52 
| o |_28641_|__ 99172 || 29468 | 70532 | 2 | 11359 | ou I. 
io | 9-28705 | 9-99170 | 9.29535 | 10. 70465 | 10.00830 10. 71295 [ 50 1 
u | 28769 99167 29601 70399 | 00833: 71231 | 49 
12 28833 99165 29668 70332 oo835 71167 | 48 
28896 99162 29734 70266 oo8 38 71104 | 47 
28960 99160 | 29800 70200 oo840 71040 | 46 | 
29024 99157 29866 70134 00843 70975 | 45 I 
29087 99155 29932 70068 00845 70913 44 | 
29150 99152 29998 70002 00848 70850 | 43 
29214 99150 39064 69936 00850 70786 | 42 © 
29277 | 99147 301 30 69870 oo 53 70723 | 41 jf 
9. 29340 | 9-99145 9. 30195 | 10.69805 | 10. 00855 | 10, 70660. 40 
29403 99142 302 61 69739 oo8 8 70597 | 39 
29466 99140 30326 69674 00860 | 70534 P 38 
29529 99137 30391 69609 00863 70471 | 37 
29591 99135 30457 | 069543 00865 | 70409 | 36 
29654 991 32 30522 69478 00868 | 70346 |] 35 | 
29716 99130 30587 69413 00870 70284 | 34 ff 
29779 99127 30652 69348 00873 70221 33 
29841 99124 30717 69283 00876 70159 32 
29903 99122 30782 69218 00878 70097 | 31 
9. 29966 | 9.9911 9 9. 39846 10. 69154 | 10. o0881 | 10. 70034 30 
30028 99117 30911 69089 oo893 69972 29 
30090 99114 30975 69025 o0886 69910 | 28 | 
30151 99112 31040 68960 oo888 69849 | 27 
30213 99109 31104 68896 00891 69787 | 26 | 
30275 | 99106 31168 68831 o0894 69725 | 25 | 
39336 99104 31233 68767 00896 69664 | 24 | 
30398 99101 31297 68703 08. 69602 23 | 
30459 | 99099 - 31361 | 68639 00901 69541 | 22 
| 30521 99096 | 31424. 68575 | 00904 69479 | 21 
9. 30582 | 9.99093 | 9. . 31489 | 10. 68511 10. 00907 10. 69418 {| 26 
30643399091 31552 68448 | oogog 69357 | 19 
30704 99088 31616 68384 oog 12 692 96 18 
30765 99086 31679 65320 0091 4 69235 | 17 
30826 99083 | 31743 68257 00917 69174 | 16 
30887 99080 31806 68194 00920 69713 15 
30947 99078 31870 68130 | . 00922 69053 | 14 
31008 99975 | 31933 68067 00925 68992 | 13 
31068 99072 31996 68004 00928 68931 | 12 
31129 99070 32059 — 000930 - + 11 
9. 31189 9. 99067 9. 32122 10. 67878 10. 0933 10. 10. 68811 | 10 
31249 99064 32185 67815 | o0g36 68750 | 9g 
31310 99062 32148 67752 | - 00gz8 | 68690 [8 
53 31370 99059 32311 67689 |  oog41 68630 7 
31430 99056 32373 67627 00944 68570 6 
5 31490 99054 32436 67564 - 00946 68510 5 
56] 31549 99051 32498 67502 00949 6645 | 4 
57 31609 99048 32561 67439 ' ©0952 68391 [3 
5$ 31669 99046 | 32623 67377 ' 00954 63331 | 3 
9 31728 99043 32685 67315 00957 | 658272 x 
bo 31788 99040 32747 67252 oog 68212 % 
Co- ſine. Sine. To-tang. Tangent. To-ſecant,] Secant, M. 
78 Degrees. 3 


9 


77 Degrees. 


NM. Tn . — 9 a 
© | 9.31758 | 9.99940 | 9.32747 | 10.67253 
I 31847 99038 32810 67190 
2 31907 99035 32872 67128 
3 31966 999 2 32933 67067 : 57 © 
- 32025 99930 32995 67005 | : $f 
5 32084 9902 7 33057 66943 | 
6 32143 99024 33119 66831 * 
7 32202 99022 33180 66820 ; 
8 32261 99019 33242 66758 : 
— 9 |__32319 |__ 99916 33393 66697 | __ 0% 21 
10 | 9.32378 | 9.99013 + 33365 | 10. 66635 10. 00987 10.6762 |: 
11 32437 99911 33426 66574 00989 67563 | 49 
I2 32495 99008 33487 66513 00992 67505 |. 48 
13 32553 99005 33548 66452 00995 67447 | 47 
14 32612 99002 33609 66391 00398 67388 | 46 
15 32670 99090 33670 66330 01000 67330 |: 45 
16 32728 98997 33731 66269 01003 67272 | 44 
17 32786 98994 33792 66208 01006 67214 | 43 
18 32844 98991 33853- 66147 01009 67156 | & 
i | 32903 | 99909 | 33913 66087 _ oiolr | 67098 | 41 
20 9. 32960 | 9. '9. 98986 9. 33974 10. 65026 10. 01014 | 10. 670% | 4 
2 33018 98983 34034 65966 01017 66932 [ 39 
22 33075 98980 34095 65905 01020 66925 | 38 
23 33133 | 98978 3415s |. 65845 01022 66867 | 37 
24 33190 98975 34215 65784 01025 66810 | 36 
25 33248 98972 34276 65724 olo28 66752 | 35 
33305 98969 34336 65664 oloz1 .66695 | 34 
33362 | 98967 34396 65604 01033 66638 | 33 
33420 | 98964 | 34456 65544 01036 66580 | 32 
33477 _|__ 98961 | 34516 65484 01039 86523 [ 
9.33534 [9.98958 9. 34576 10. 6542410. 01042 10. 66466 30 
33591 98955 34635 65365 01045 66409 | 29 
336 98953 34695 65 305 01047 66352 | 28 
33704 98950 34755 65245 | 01050 66296 |} 27 
33761 98947 34814 65186 01053 66239 | 26 
33818 98944 34874 65126 01056 66182 } 25 
33874 98941 34933 65067 01059 66126 | 24 
33931 38 34992 65008. 01062 66069 23 
33987 936 35051 64949 01064 66013 | 22 
1043. 28933 35111 64889 01067 | 65957 l 
9. 34100 9 98930 9. 35170 10. 648 50 10. 01070 10. 65900 20 
34156 98927 35229 64771 01073 65844 | 9 
34212 98924 35288 64712 01076 65788 18 
34268 98921 35346 64653 01079 65732 | 7 
34324 98919 35405 61595 01081 65676 | 16 
34380 98916 35464 64536 01084 65620 | 15 
34435 98913 35523. 64478 01087 65564 | 14 
34491 98910 35581 64419 01090 65509 | 13 
34547 98907 35640 64 360 01093 6545 13 
| 3 602 _ 98904 | 35698 64302 orog6 653 ; 11 
9. 34658 | 9.98901 9. 35757 10. 64243 | 10.01099 | 10.65342 10 
34713 98898 35815 6418; 01102- 65287 | 9 
34769 98896 35873 64127 | 01104 65231 8 
34824 98893 35931 64069 ort07.-| Gg176 | 7 
34879 95890 35989 64011 01110 651211 6 
34934 98887 36047 63953 01113 65066 | 5 
34989 98884 36195 63895 o1116. 65011 | 4 
35044 98881 36163 f 63837 01119 64956 | 3 
35099 98878 36221 63779 01122 64901 | ? 
35154 98875 | - 36279 63721 olizs 64846 | 7? 
35209 98872 . 63664 | 01128 64791 
I Co-fine. _Sine, _ 2 O-tapg. | .| Tangent WE "Secant. M. 
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ABLE V. Of ayrreicrar Weges — 13 — 
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— — — ũ—d 
| 31. Sine. 4 Codes" (Tangent. Co-tang. | Sean. Co-ſecant./ 4 
3 9. 35209 | 9- 98872 |. g. 36336 | 10. 63664 | 10, 01128 10.647901 [50 
| 1 | 35263 988692 | 36394 63606 | , 01130 64736 |. 59 
F 35318 | . 98867 36451 63548 | 1133 64682 | 58 
| 3 | 35373 | - 98364 36599' | G3491. | 61136 64627 | 57 
4 35427 98861 [35566 63434 01139 64573 56 
351 35481 98858 36624 63376 21142 64518 [55 
635336 98855 36681 [ 63319 01145 64464 | 54 
7 35 590 98852 36738 | 63262 01148 64410 | 53 
31 35644 | 98849 36795 63205 51151 64356 | 52 
9 35698 | 98846 36852 63148 11546430 1 
10 | 9. 35752 9.98843 9. 36909 | 10. 63091 10. 01157 | 10.64248 | 50 
1 35806 98340 | 36966 63034 01160 64194 49 
i2 | 35860 98837 | 37023 62977 01163 64140 | 48 
l3 35914 98834 37080 62920 01166 64086 | 47 
14 35968 |. 98831 37137 62863 01169 6403246 
is | 36021 [98828 37193 62807 51172 63978 | 45 
16 | 36075 98825 37250 1 * 01175 63925 44 
17 | 36129 98822 37306 01178 63871 | 47 
18 36182 98819 37363 01181 63818 | 47 
36236 98816 37419 61697 51184 63764 [4 
9. 36289 9.988139. 37476 10. 62524 10. 0118710. 63711 40 
36342 98810 37532 | © 62468 01190 63658 | 39 
36395 98807 37588 62412 01193 63605 | 38 
36448 98804 37644 62356 911956 63551 [3 
36502 98801 37700 | 62300 ©1199 63498 J 3 
36555 98798 37756 62244 01 202 63445 35 
36607 98795 37812 62188 01205 63392 | 34 
36660 98792 37868 | {#132 01208 63340 | 33 
36713 98789 37924 62076 01211 63287 | 32 
36766 98786 | 37980 62020 o1214 | 63234 | 31 
9. 30818 | 9.98783 | 9. 38035 J 10. 61965 10. 01217 10. 63181 | 30 
36871 98780 38091 61909 Q1220 63129 | 29 
36924 98777 38147 6185 01223 63076 | 28 
36976 98774 38202 61798 01226 63024 27 
37028 98771 38257 61743 01229 62971 | 26 
37081 98768 38313 61683 | 01232 62919 | 25 
37133 98765 38368 61632 01235 62867 24 
37185 98762338423 61577 01238 62815 [23 
37237 98759 38479 61521 01241 62763 | 22 
37289 98756 38534 61466 24244 : "02942 21 
9. 37341 | 9.98753 9. 38589 | 10.61411 | 10,01247 10. 62659 | 20 
37393 98749 38644 61356 | 01250 62607 | 19 
37445 98746 38699 61301 01254 62555 | 18 
37497 98743 38754 61246 olz57 62503 | 27 
27549 98740 38808 61192 01260 62451 | 16 
; 37600 98737 38863 61137 01263 62400 [15 
. 37652 | - 98734 38918 61082 01266 62348 | 14 
37703 | 98731 38972 61028 01269 62296 | 13 
377755 98728 39027 60973 01272 62245 | 12 
37806 | 98725 39081 6091 8 01275 62194 [11 
9. 37858 |. 9.98722 | 9.39136 | 10. 60864. | 10.01278 | 10.62142 | 10 
37909 987 } 39190 | C0810 01281 62091 | 9 
37960 . 98715 | 39245 60755 01285 62040 8 
38011 98712 39299 60701 01288 61989 | 7 
38062 98709 39353 60647 01291 61938 | 6 
38113 98706 39497 60593 01294 61887 3 
38164 98703 39461 605 39 01297 61836 4 
38215 98700 39515 | 60485 01400 61785 3 
38266 98697 39569 60431 01303 61734 | 2 
38317 98694 3962 3 60377 01 306 61683 I 
38368 98690 39677 650323 01310 616324 
Co- fine. Sine. Longs Tangent. . — Seam ſ N. 
Nu 76 | Degrees. 
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1 3 
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M. Sine. | Co- ſine. Tangent. Co-tang- | decant. Co- ſoeant. i 
919. 38368 9.98690 9.39677 10. 6032 3 10. 01310 [10.66% 60 
FE: 38418 98687 | 39731 60269 601313 81362 Þ 

238469 238684 39785 50215 | ©1316 | Gizzr | 58 
3 38519 98681 39833 60162 01319 81481 fr 
4 | 38570 98678 39892 60108 ©1322 61430 | 56 
E | 38620 98675 | 39945 60054 01325 G1380-| 55 

38670 | 9867k 39999 60091 1329 61-330 | 54 
T | 38721 98668 40052 59948 01332 61280 | 5; 
8 38771 98665 40106. 59894 01335 61229 | 5: 
9 |: 38821 | g8662 | 4orso9 | __59841 | orzzs | Gilng | ot 

10 9. 38871 | g. 98659 9.412 10. 59788 | 10. 0341 | 10%8112 9%] $6 

11 38921 98655 40266 59734 01344 61079 | 49 
12 38971 98652 40319 59681 1 348 | 10 

13 39021 986 | 40372 59628 01351 4 

14 39071 98646 | 40425 $9575 01354 46 

15 39121 986435 40475 59522 013571 þ ; 45 

16 | 39170 | g8640 | 4053! 59469 ©1360 | ,. 1 4 

17 39220 | g8636 | 40534 59416 | o1364 | - Goff | iy 

18 39270 98633 40636 39363 01367 | © Gonzo | 

19 39319 986 30 40669 39311 | 21322 50681 | 4 

20 | 9. 39369 | 9.98627 9. 40% 10.9258 10.1373 | 16. 60634 | 46 

21 3941 96623 40795 59205 01377 605825 

22 39467 98620 40847 F 5253 ox 380 60333 | 3} 

23 39517 98617 40900 59100 01383 _ 00493 1 J? 

$4 39566 98614 40952 | 3908 | w1386 60434 | 36 

25 39615 [ 98610 41004 58995  o1390 | Gozds | ys 

26 39664 98607 47057 58943 | 01393 | 60336} 1k 

27 | 39713 98604 41109 58891 ox396 |, Goal | v3 

28 39762 $601 41161 58839 01 399 | 60238 | 32 

29 | _ 39811 98597 41214 58786 | 01493 182 | $i 

30 . 39860 8594 1266 | 10. 58734 10. 1406 10. 600% 38 

31 2 39999 , $8591 F 41318 58682 | ora | Godgr | 1 

32 | 39957 98588 | 41370 58630 | ox4i2 | Gbo642 |} i 

33 40206 98584 46422 | $8578 014136 | $9994]? 

34 40955 985881 [ 41474 58526 01419 $9945 {* 

35 40103 98578 41526 58474 014 2 39996 | 2 

36 40152 98574 41577 58422] ©1426 59848 ] 2 

3 40200 | g8571 41629 58371 | 01429 59800 -] 2 

3 40249 38368 41681 | 58319 0142 925 2 
39 |__4oz97 | 23368. [ 422 J. 

40 | 9.49345 | 9-98561 9. 41784 10. 88276 f 10.149 16. 9654 

411 40394 98558 41836 59164 901442 $9606 J 1 

42 40442 | o8555 | 41887 $8113 | ©2445 | 99955} 

43 49490 98551 41939 58061 | ©1449 | 39819 FJ} 

44 | 49338 | 98548 | 41990 58010 e1452 | 59462 [1 

45 40586 | g8545 | 42041 | 57958 14585 - 39414 4 

46 40634 | 98541 | 42093 $7907 e1459 | $9366: 

47 | 40682 | 98538 | 42144 | 37856 | or462 F 3233 

48 | 40730 | 98535 | 42195 57805 1465 3947 

49 | 40778 o8531 | 42246 | 57754 | 01469 | 59222. 

50 | 9.40825 | 9.98528 | 9.42297 10. 3703 10. 0147 | 10. 59175 | 
51 |] 40873 98525 42348 57652 | ;:- 01475 -| "91 
52 } 40921! 98521 42399 576 21479 | 59079 
5310968 98518 42450 $7550 ©1482 335. 5 
54 | 41016 g8515 | 42501 57499 01485 $39834-} 
435 41063 98511 | 42552 57448 81489 38937 | 
56 41111 98508 42603 57397 01492 39389 
137 41158 98504 22653 537347 01495 n 
58 41205 98501 | 42704 57296 01499 38795 
59 | 41252 98498 42755 | $7245 01502 | $8748 
60 |} 41300 98494 4280858 57195 01 506 | 3 
} Co-fine. | Sine. | Co-tang. | Tangent. Co- ſecant. cant 
— — a 


75 Degrees, 
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* > —23 222 22 1 
1 25 


— — — ak — 0 2 
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* 
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© ” 3 ©. [3 
3 t wo wt» 


. — Sing, Tangants — — 


ly Sine. | Co- Ane. | Tangent. Co-tang: | Su: | 5 | 
—— — — 1 1 — 
o 9. 40 '9. 98494 | ay 5m 79. 57195 10.57 500 10, 58700. 
i | 41347 | 95491 42356 | 57144 o150g 358653 
11 41394 938488 | 42906 57094 01512 38606 
31 41441 98484 42957 57043 01516 32535 
41488 838481 | 43007 | 36993 2159 38512 
56 4535 98477 | 43957 369% 67523 338466 
6 41582 98474 43108 3689 01 526 58418 
1 41628 98471 43158 56842 ol 529 $8372 
8s | 41675 98467 43208 | 56792 | orgzz | + 58325 
g |__41722_|__98464 | 43283 | - 56742 | olgz6 | 58258 . 
To | 9-41768 | g. 98466 9- 43308 | 16. 56692 | 19. 01 540 10. 58232 
un | 41815. | 98457 | 43358 866421543 58185 
1 41861[ 93453 43408 56592 01547 58138 
3] 41908 | 98450 43458 | 56542 01550 38092 
ly | 41954} 98447 | 43508 56492 61553 58046 f 40 
1 42001 [38443 43558 56442 | o1557 | 37999 
6 | 42047 | 98440 4 3607 56393 015 37953 
17 42093 98436 | 43657 56383 | 01564 $7907 
8 | 42139 [ 98433 43797 56293 1567 - $7860 
gl 19 42186 }] 98429 | ___43756 56244 | 01571 2314 
40 10 | 9.42232 ][ 9.98426 | 9. 9. 43806 | 10. 56194 | 10,01574, | 10. 57768 
. 42278 98422 43855 56145 01578 37722 
= #F 42324 98419 43995 |. 5609s [24551 37676 
Mn 427% 98415 43954 | $6046 1584] 37630 
36 4 42416 | 98412 44004 55996 _ o1588 | 57584 
35 5] 42461 | g8409 44053 55947 01 591 57538 
42507 98405 44102 $5898 ol 595 $7493 
42553 | 98402 444514 $5848 601598 37447 
42599 98398 44201 55799 01602 $7401 
1 42644 | __ 98395 | 44250 | 55759 | 01605 $7356 | | 
| 9.426909. 98 391 | -9. 44299 | 19. 55701 10. 01609 1. 37310 30 
42735 98388 44348 $5632 | 0612 $7265 [29 
42781 98 384 44397 - 55603 -01616 $7219 | 28 | 
| 423826 i} 98381 44446 $5554 | 61619 $7174 | 27 | 
| 42872 .4 98377 | 44495 55505 01623 $7128 J 26 | 
43917 | 98373 44544 $5456 01626 $7083 25 
| 42962 98 370 44592 $5498, 01630 $7038 24 
; 43907 [ 98366 | 44641 55359 | 91634 $6993 | 23 f 
43953 98363 | 44690 55310 01637 56947 | 22 
4 43093 2338352442382 | o1641 56902 f 21 
19.431743 9.98356 | 9. 44787 10. $5213 | 10.Q1644 | 10. 56857 | 20. 
| 42188 98352 44836 55164 o1648 36381219 
] 43233 98349 44884 58116 [ o165t | $6767 | 18 
| 3] 43278 | 98345 44933 | $5067 dies: T  y228 1.17 1 
#3323 98342 4498 55019 o1658 | $6677 | 1 
1 | 43367 98338 45029 5497] o1662 | $6632 | 15 
4 43412 98334 45078 54922 01666 56588 14 
| 43457 98331 45126 54874 01669] $6543 | 13 | 
4 43502 98327 45174 54826 | 01673 $6498 | 12 | 
4 — 1238324. 45222 | $4778 | or676 | 56454 | 22 | 
; | J jo | 9.43591 | 9.98320 9.45271 10. 54729 | 10. 01680 (10. 56409 10 | 
1 WW | 43635] - 96317 45319 54681 01683. $6365 | 9 
1 52 43680 98313 | 45367 | $4633 01687 $6320 | $ 
| | 43724 | 98399 | 45475 54585 | oi6gt | $6276 | 7 
an © 43769 98306 45463 $4537 | , 01694 $6231 | 6 
11-5 | 43%:3 | 98302 | 4551 544%9 61698 56187 | 5 | 
9 56 | 43857 | 98299 | - 45559 54441 | 01701 $6143} 4 3 
2 74390 [98295 45606 $4394 a1705 | , $6099 | 2 
5 43946 | g82gi | 49654 54346 } . 01709 || $6054 | 2 
8] 9 \ 4399 98288 45702 | $4298 1712] 66010 | nr 
0 bo 44034 13 98284 45750 34250 91716 85966 2 
5# Co-fine. | Sine. tang. Fangent. Co-ſreant? Jecant. | M, 
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Tante V. Of ARTIFICIAL Sines, — and — «16th 


73 5 Degrom. 


1 g A = 
| M. ” Sine, N Coden, * 8 Co-rang. | est | M. 
. — — 5 ' — 
eren t | 9.45750 75.4480 16. 0171818. x 
| 1, | 44078 98281 45797 54203 017194 5 
, 2 44122 98277 45845 $4155 OI723 [* 3 
| 3 | 44166 98273 45892 54105 | 01727 ; 
1 17 | 44230 98270 | 45940 54060 | o1730 l 4 

3115 98266 48587 54013 | ol734 | 5 
| 44297 98262 46035 53965 01738 6 
7 44341 | 98259 | 46082 53918 21741 | 7 
[1 44383 98255 46130 53870 01745 3 
9 14428 98251 46177 53823 01749 | g 
10 | 9.44472 | 9.93248 | 9g. | 9. 46224 | 10. 53776 | 10,01752 | 1055528 | T 
11 44515 98244 | 46271 53728 01756 35484 n 
12 44559 98240 46319 53681 01760 $5441 |. ll 12 
13 44692 98237 46366 53634 01763 $5397 | | 13 
14 44646 98233 | 46413 $3587 01767 $5354 | 14 
15 44689 98229 46460 $3549 o1771 | - -S$311 15 
16 | 44733 | 98226 | 46507 $349 01774 | 33267 16 
17 | 44776 98222 46554 5344 01778 $5224 | 17 
18 44819 98218 46601 $3399 01782 55181 18 
19 44862 98215 40648 833221288 818 | 9 
9. 44995 | 9.98211 | g. 46694. 10. 53306 10.1759 10. 55095 || 20 
44948 98207 | 46741 53259 [ 1793 35051 | 21 
44991 98203 46788 53212 ©1796 55008 22 
45035 98200 46835 53165 o1800 | 54965 || 23 
45077 98196 46881 53119 oi 804 54923 || 24 
45120 98192 46928 53072 1808 54880 25 
45163 98189 46975 53025 01811 54837 26 
45206 98185 47021 52979 01815 54794 27 
45249 98181 | 47068 $2932 51819 54751 28 
45292 98177 47114 _ 52886 o1823 54708 | | 29 
9.45334 | 9.98174 9. 47160 10. 52840 | 10.01826 | 10. 54666 | i 35 | 
45377 | 98170 47207 52793 o1830 $4624 | J 
45419 98166 47253 52747 01834 $4581 [ 
45462 98162 47299 5270 01838 $4533 3; 
45594 981.59 47346 52654 01841 | 6844986 
45547 98155 47392 52668 61848 -54453 3 
45589 98151 47438 | 52562 . 01849 - $4411! | 28 36 
45632 98147 47434 | 52516 018832 5436 [5 
45674 98144 47530 52470 01856 $4326 | 20 3 
45716 | 98140 | 47576 | $2424 o1860- | | 54234 | 20 9. 
9.45758 | 9.98136 | 9.47622 | 10.52378 | 10. 01864 | 10. $3248 | 10 © | 
45801 98132 47668 52332 01868 $3199 | 4 41 
45843 98128 47714 52286 01871 $3157 | 10 2 
45885 98125 47760 52240 01875 E 1 43 
45927 98121 47806 $2194 01879 53073 | 10 44 
45969 98317 47852 52148 01883 $303t | 19 4; 
46011 | 98713 47897 52102 01887 $3989 | 1 46 
46053 | g8109 47943 $2057 01890 539411 
46095 98106 47989 | $2011 o1894 $3905 | 1 48 
46136 2812 | 48034 | 51965 o1898 f 53864 | 18 9 
9. 46178 9. 98098 | g. " 9. 48080 | 10. 51920 10. 01902 | 10. $3824 „ 
46220 98094 48126 51874 0190S $3780 | 51 
46262 98090 48171 51829 o1g10 , $3738 | 52 
46 03 98087 48217 51783 01913 33697 | 53 
46345 98083 48262 51738 01917 53655 54 
46386 98079 48 307 51692 01921] $3614 | 55 
46438 | g8075 48353 $1647 019235 53578 56 
46469 98071 43398 51602 01929 53531 57 
46511 98067 48443 $1557 01933 _ $3489, 58 
46552 98063 48489 1511 01937 $3448 59 
46594 98060 48534 51466 01940 53406. 6o 
Co- ſine.] Sine. | Co-tang. [Tangent e ! | E 
—  —— — — — — — 


LY * "uw A. 1 as i 4 * 1 - 8 * 


5 * 
1 9 
* 


2 4 PR ——— - b 


1 cw — w_ dee one ee 2 oo ws tt t& ©. tt t dv 


— . RT — — — 


* 


_ * © N 3 
; N 


Lunz W. of — Tan gents, and s 


— . — — 


n 


Sine. 'Co-fine. Tangent. 
0 9. 46593 9. 98060 | 9.48534 | 10. 51466 10. 0194 | 10,53406 | 
1] 46635 98056 43579 $1421 01944 $3365 | 59 
2 46676 98052 48624 $1376 01948] $3324 | 58 
| 3 | 46717 | g8048 48669 $1331 01952 $3283 | 57 
4| 46758 | g8044 48714 31286 01956 $3241 f 56 
5 46800 | 98040 48759 $1241 o1g960 $3200 |] 55 
6 46841 2 98036 48804 $1196 o1964 $3159 | 54 
7 | 4688; 980 32 48849 51151 01968 - $3118 | $53 
3 46923 | 98029 48894 51106 01971 $3077 | 52 
| o | 46964 | Was | aop 7 
10 | 9. 47005 9. 98021 9. 48984 | 10. 51016 | 10.01979 | 10. 52995 | 50 
47045 338017 [ 49029 3097 61953 3295449 
2 | 47086 98013 49073 50927 01987 32914 | 48 
| 47127 _ 98009 49118 30882 01991 52873 | 47 
1 47168 98005 49163 50837 olggs 32832 |] 46 
4 47209 98001 49207 $0793 or999 $2791 | 45 
'F 47249 | 97997 49252 50748 02003 $2751 | 44 
| 47290 97993 49296 50703 02007 $2710 | 43 
47339 | 97989 | 49341 50659 | o2oio 52670 | 42 
47371 | 97986 | 49385 30614 | 02014 52629 | 41 
9. 47411 "9: 97982 9- 49430 | 10.50570 | 10.03018. 10. 52588 | 4o 
47452 97978 49474 50526 02022 52548 | 39 
47492 | 97974 49519 50481 | 02026 52508 | 38 
47533 97970 49563 $0437 02030 $2467 [ 37 
47573 97966 | 49607 50393 02034 52427 | 36 
47613 | 97962 49651 50348 02038 $2387 } 35 
47654 | 97958 | 4 - $0304 02042 $2346 | 34 
47694 | 97954 49740 50260 02046 52306 | 33 
47734 | 97950 49734 50216 02050 52266 | 32 
47774 97946 49828 $0172 f ©2054 $2226 } 31 
9. 47814 | 9.97942 | 9.49872 | 10. 50128 | 10,02058 10. 52186] 30 
47854 97938 49916 50084 02062 $2146 | 29 
47894 97934 49960 50040 02066 $2106 | 28 
47934 | 97930 50004 49996 02070 52066 | 27 
47974 97926 50048 49952 02074 52026 | 26 
48014 97922 50092 49908 02078 51986 | 25 
48054 | 97918 50136 49864 oz08B2 | 6194624 
48094 97914 501 80 49820 02086 | 51906 | 23 
48133 97910 $0223 49776 02090 51867 | 22 
48173 | 97906 | $g0267 49733 | 22924 1822 [21 
9.48213 | 9.97902 9. 50311 | 16. 49689 | 10. 02098 10.5787 | 20 
48252 | 97898 50355 49645 02102 51747 | 19 
48292 97894 50 398 49602 52106 51708 | 18- 
48332 97890 50442 49558 | 02110 51668 | 17 
48371 97886 50485 | 49515 02114 51629 | 16 
48411 97882 50529 49471 02118 51589 | 15 
48450 97878 50572 49428 02122 51550 | 14 
48489 | 97874 50616 49384 02126 51510 | 13 
48529 97870 50659 49341 02130 51471 12 
9. 689238586 | 50703 49297 | 02134 | 51432 | 11 
9. 48607 | 9.97861 | 9.50746 | 10. 49254 | 10.02139 10. 51392 | 10 
48647 97857 50789 49211 Greg 513534 9 
48686 97853 50833 19167 02147 $1314 | 8 
48725 | 97849 50876 49124 02151 $1275 | 7 
48764 97845 | 50919 49081 02155 51236 6 | 
48803} 97841 | gog62 49038 2159 51197 5 
48842 | 97837 51005 48995 | 02163 51158 4 
48881 97833 51048 48951 02167 51119 3 
48920 | 97829 51092 48908 2171[ glo8o | 2 
48959 97825 51135 48865 602175 51041 I 
48998 | 97821 51178 | 48822 - 02279 4... eee 
[| Co-fine. | LU — K angent. e | Tecant. | M 
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_— — 
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M. Sing.. s | Co-fine. | [ Tangent, Co-jang- 1 Secant, — ID 
0 745 | 9-97821 | 8 2111, 10. 48822 10. 02179 ] 19. Sloop 75 
1174 48779 02183 [ - $0963 Þ og 
21 49976 97812 5126 48736 02188 | 5 31 
3 | 49115 Þ 397898 $03 48694 62192 50585 55 
4053 973804 | $1349 48651 | 02196 | 59847 | 56 
5 1 . 49192 97800 51392 48608 o 2200 _ $0808 53 
| 6} 49231 97796 | $1435 48565 | (02204. 50769 
111 492699 | 9779 1478 48522 02208 50731 [ 5; 
WU $4 49398 97788 | $1520 43480 | 22212 60692 57 
I. 9 4__ 49347 97784 [1353 48437 j___023216 | $9653 Bc 
W 20 1 9.493% | 9-97779 | 9-51606 | rp. 48394 | 10. 2221 10,0615 [ 50 
4} 11 | 49424 97775 51648 48357 03225 '| $0576 | gg 
12 49462 37771 $1691 48309 02229 | 59538 I is 
| 33 49500 97767 51734 48266 02233 50500 f 47 
| x4 | 49539 57763 3777648224 02237 50461 6 
J 2: 49577 97759 51819 | 48181 02241 $9423 | 45 
1 7 49615 | 97754 $1861 481 39 02246 50385 ] 
17 49654 27750 | $1903 48097 | 02250 50346 ] 43 
1 18 49692 97746 | 51946 48054 2254 50308 } 4 
uf 12 49730 97742 [81988 g80I2 | ©2258 - $0270 f qt 
| 20 | 949768 997738 | 9.52031 031 | 10. 47969 | 19.92262 | 19. 50232 5 
#1 2: 4 49806 97733 | 52073 $7927 ] 02266 30194 } yy 
1 22 | 498344 | 97729 | $2115 47885 227130156 f 38 
23 49882 97725 52157 | 47843 02275 } Sons] 7 
1 24 49920 97721 52200 47800 02279 di 30080 | 36 
125 49958 97717 $2242 47758 02283 $0042 | 35 
$ 26 49996 | g7713 | 52284 47716 02287 256 70 
27 50034 97798 | $2326 47674 02292 joy 33 
28 50072 97704 52368 47632 02 296 49928 ] 32 
| 29 50110 97700 [ 524io | 47590 92300 | 49890 | yi 
30 | 9.50148 | 9.97696 | 9.52452 | 19. 10.047548 43 T2367 10. 49852 | 36 
31 50185 97691 52494 47506 02 309 49815 | x9 
32 $0223 | 197687 52536 47464 | 02313 | 49777] 26 
33 50261 97683 $2578 47422 02317 49739 | ?7 
34 50298 97679 52620 47380 02321 49702 |] 26 
35 30236 | 97634 [5266—[ 47339 02326 | 49664 | 35 
| 36 50373 97670 52703 47297 02330 | 49626 | 14 
| 37 | 5o4tt | g7666 | 52745 47255 01334 49589 23 
38 50448 97662] 52787 47213 2338 49551 | 22 
1 39 50486 | 97657 |__52829 | 47171 02343. 49514. 21 
| 40 | 9. 50523 | 9.97653 | 9. 52870 10. 47140 | 10 67347 "4 10. 49477. | 30 
41 | $0561 97649 52912 47088 02351 49439 | 9 
l 42 | 50598 | 97545 | 52953 47047 02355 | 2. jb 
1] 43 | $9635 |} 97640 52995 47095 02 z60 49355 J 17 
44 | $0673 þ 97630 | 53037 46963 22354 49327 | 36 
W 45 | 50710 | g763z | 53078 | 46922 02368 | 49290 F 35 
j 46 50747 97627 53120 46880 2372 49253 | 14 
I 47 ] 50784 [ 97623 53161 | 46839 02377 49216 4-13 
| 48 50821 | g7619 5 3202 46797 2381 49179 1 
Y 49 50888 þ 97615 53244 46736 02 385 — £4 Lu 
1 50 | 9.50896 9. 97610 9. 51285 10. 46715 10. 02 390 "79. 4919 Is 
| 51 | 50933 | 97606 | 53327 46673 02394 4890867 9 
| 52 5090] 97662 53368 | 46632 ez 398 49939 |}-* 
$ 53 51006 97597 | 39 46591 ©2403 449934 
5451043 97593 53450 46550 02407 48957:] 6 
155 51080 | 97589 53492 46508 02411 48920 | 5 
56 | - $1117 97534 | $3533 46467 02416 488833 
57 51154 97580 53574 46426 ©2420 | 48346" 
58 | $1191 9757 53615 46385 e2424 | 543 
59 } 51227 97571 53656 46344 ©2429 473 
60 51264 [ 97567 53697 | . 46303 ©2433 * 736 
: bis |} Co-fine. | Sine, — | Tangent. cc cant. 1 = | 
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un Serre ines, Le — 19 Degrees. ; 


— — 5 e | 
See. Seer T. ger Ae Corſecnnt, 1 
7 | 9.97967 9. $3697 10. 46303 10. 02453 To 1 
1] $1304 | 97563 | $373 46262 02437 | 48699 [8 
11 $1337 97588 $3779. 46221 02442 48662 | 15 
11 $1374 | 97554 $3080 46180 02446 | 48626 1 
11 $141 93550 33861 461 39 02430 | 48589 4 > 
5 | 51447 | 97545 | $3992 46098 024635 | 48553 (i 
6 $1484 | 97541 | $3943 | 46057 02459 48516 Al 
1 | 51520 | 97536 33984 46016 | 02464 48480 "Th 
8] 51557 | 97532 54025 45975 02468. 48443 io 
o | 51593 | 97528 | $4065 | 4593S 02472 | 48407 i 
jo | g. 51629 | 9-97523 | 9.54106 | 10. 4589410. 02477 10. 48321 | 
u | $1666 | 97519 54147 45853 02481 48334 i 
2 | 5770 | g7514 $4187 45813 02485 43298 35 
31 $1738 97510 $4228 45772 02490 48262 
4 | $1774 | 97506 54269 45731 02494 48226 3 
5] 318197501 54309 45691 02499 43189 LE 
16 | $1847 | 97497 $4359 45650 02503 48153 | 
17 51883 97492 54390 45610 02508 | 43117 
8} 51919 | 97488 | 54431 45569 01512 43081 
ig þ__ 51955 | 97484 | $4471 | 45529 | o2516 | 480g 
20 | 9.51991 | 9.97479 | 9.54512 | 10. 45488 10, 02521 | 10. 48009 
1 $2027 97475 $4552 | 45448 025325 {| 47973 
22 52063 97470 $4593 45407 025330 | 43937 
3 | $2099 97466 54633 45367 02534 | 47901 
10 $2135 | 97461 54673 45326 02539 | 47865 
25 $2171 97457 | 54714 45286 02543 | 47829 | 
6 | $2207 | 97452 54254 45246 ©2547 [ 47793 i 
| 77 $2242 97448 54794 45206 02552 | 47758 : 
3" :f | 522738} 97444 | 54835 45165 02556 | 47722 
| 523i4 [ 97439 | 54875 45125 | oz56zs | 47686 | | 
9. 52359 | 9.97435 | 9.54915 . 10. oz 565 10. 47650 q 
52385 97439 54955 45045 2570 47615 - 
$2421 97426 54995 45005 02574 | 47579: 
52456 97421 55035 44965 02579 | 47544; 
| $2492 | 97417 | $5075 | 44925 02583 | 47508 
52527 97412 58115 { 44885 | ©2588 47473 
$2563 97408 $5155 | 44845 02592 | 47437. 
52598 97403 55198 44805 02597 47492 
$26 34 97399 | 55235 | 44765 02601 | 47366: 
| 52669 | _ 97394 | _$55275 | 44725 | obs [422 fat | 
9- 52705 9.97390 | 9.55315 | 10.44685 | 19.02610 10. 47295 | 20 
| 52740 97385 | $5355 44645 o2615 | 47260 | 19 
; 52775 97381 55393 44605 2619 | 47225 | 18 
| 52810 7376 55434 | 44566 2624 | 47189 | 17. 
52846 97372 $5474 | 44526 02628 47154 | 16 
52881 | 97367 $5514 44486 o 633 47119 | is ff 
52916 [ 97362 | $5554 44446 o2637 | 470384 |] 14 jt 
52951 97358 55593 44407 02642 | 47049 | 13 
52986 ][ 97353 55633 44367 | 02647 [ 47014 | 22 
4 A., | 97399 cs 8 142.255 }o 46979 fit 
9. 53036 | 9.97344 9. 55712 | 10.44288 | 10.02656 | 10.46944 | 10 
53091 97349 þ $5752 44248 02660 46908 | 9 
53126 97335 | $5791 44209 | o2665 | 46873] 8. 
53161 97331 55831 44369 626569 | 46839 f 7 
53196 ] 97326 55870 44130 02674 46804 | 6 
$3231 97 322 55910 44090 02678 46769 5 
53266 97317 | $5949 | 44051 o2683 46734 | 4 if 
33301 | 97312 | 35989 (44% F o2688 | 46699 3 i 
$3336 97 208 56028 43972 026982 [ 46664 2 
$3370 | 97303 } $6067 | 43933 | 22697 46630 | 1 
$3495 | 97299 | 307 | 43893 % | 46595 | © 
Ne! dme. | C 5 — [Co-ſecant. | Sccant. IN. 
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TABLE V. of ARTIFICIAL 3 Tangents, and — 201 


* : | 
| M.} Sine. | Co-fine. Tangent. _ Co-tang. | Secant., 
' © | 9.53495 | 9.97299 | 9-56107- 10. 4393 | 10.02701 | 16. 
1 53449 | 97294 56146 433854 | 02706 | 6. 
'2 | 53475 97289 56185 43315 2711 
3 53509 | 97285 56224 43776 62715 
4 53544] 97280 $6264 43736 02720 
5 53578 97275 $6303 43697 02724 | 
6 53613 | 97271 56342 43658 ©2729 | 
7 53647 97266 56381 43619 02734 
8 53682 97262 86420 43580 02738 
een 222243 
10 9. 53751 | 9.97252 9. 5649810. 43502 | 10. 02748 
111 53785 97248 56537 43463 02752 
12 53819 97243 56576 - 43424 ©2757 
13 53854 97238 56615 43385 02762 
14 | 83888 97234 | $6654 43346 02766 
15 53922 97229 36693 43307 02771 
16 53957 97224 $G7 32 43268 02776 
17 53991 97220 | $6771 | 43229 02780 
18 54025 97215 | 56810 43190 02785 
19 54059 97210 | 56849 43151 | 02789 
70 | 954093 | 9:97:06 | 9. 56887 | 10.4313 | 10.02794 | | 
21 $4127 97201 56926 43074 02799 
22 $4161 97196 56965 43035 oꝛ 8o4 
23 34195 97192 57004 42996 o2808 
24 54229 | 97187 $7042 42958 02813 
25 54263 97182 57081 42919 02818 
26 54297 97178 57120 42880 602822 
27 $4331 97173 57158 42842 02827 
28 54365 97168 57197 4280z | © 02832 
29 $4399 | 97163 |___ $7235 | 42765 | _ 02837 Goz | 
30 | 9: 54432 | 9.97159 | 9.57274 | 10.42726 | 10.02841 10. 45367. ; 
31 54466 97154 57312 42688 02846 45534 | 29 
32 54500 | 97149 $7351 42649 02851 45500 | 38 
33 $4534 | 97145 57389 42611 285 5 45466 427 
34 54567 97140 57428 42572 02860 45433 | 26 
35 54601 97135 57466 42534 02865 | 45399 | 25 
36 54635 97130 57504 42496 02870 45365 | 24 
37 54668 97126 57543 42457 02874 45332 | 23 
38 $4702 97121 | 57581 42419 02879 45298 | 22 
39 $4735 | 97116 57619 42381 — 45265 [21 
49 | 9. 54769 | 9.97111 | 9.57658 10. 42342 10. 02889 10, 43231 P 
41 | 54802 97106 57696 42304 | o2893 45198 | iy 
42 54836 g7102 | 57734 42266 oꝛ 89 45180 1 
43 54869 97097 57772 42228 o2903 45131 n 
-44 | 54903 | 97092 57810 42190 02908 45097 | 16 
45 54936 | 97087 57849 42151 02913 | 45064 | If 
46 54969 97083 57887 42113 2917 | 45031 1 14 
11 47 55003 97078 57925 42075 02922 44997 | 13 
48 55036 97073 57963 42037 02927 44964 | Þ 
49 55069 97068 | 58001 41999 o2932 | 44930 fil 
1 59 | 9-$5102 | 9.97063 | 9.58039 | 10.41961 | 10.02937 | 10. 448200 
S1 55136 97059 58077 | 41923 02941 448 9 
52 55169 97054 58115 41885 | 62946 44831 [ 
| 53 $5202 97049 | 58153 41847 ©2951 44793 |! 
$4 | 55235 | 97044 | 58191 41809 02956 | 44765 | 6 
55 55268 97039 58229 41771 02961 | 447338 | 5 
56 55301 97034 358267 41733 602965 44699 4 
57 $5334 | 97030 58304 41696 02970 44666 |. 3 
58 55367 | 97025 58342 41658 02975 44633 ; 2 
59 55400 97020 58380 41620 02980 44 1 
60 58433 97015 38418 41582 02985 44567 [0 
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1E V. Of ARTIFICIAL Sines, Tangente, and nd Secants. «runs 


"tr —— — — 8 
I. Sine. 7 Co-fine. Tangent TCo-tang, 8 4 In: 
— 8 — — — — — — — — ] 
| 0 | 9.55433 "9-970is | 9. 58418 16% 43588 10. d2985 _ | 10. 44567 N T6 
1 35466. 971% |. 58455. 41545 02990 | 44534 | 59 [Þ 
2 | 55499 97005 | $8493; | 41507 '| 2995 44501 f 58 [J 
3| $5531 97001 $8531: 41409 02999 44468 [57 { 
4] 55564 96996 58569 41431 '| 03004 44436 56 
31 33597 96991 58606 41394 03009 | - 44493 [i 5s |} 
6 | 556390 | 96986 58644 41356 |, 03014 44379 |. 54 
1 | $5663 96981 58681 41319 ozoly | 44337 | 53 || 
8 | $5695 96976 58719 41281 | 03024 44395 52 
p |__55728 96971 $8757 |___41243 f|_ ozoz9 | 44272 f 51 _iÞ 
1 0 | 9. 55761 9. 96956 9. 58794 10. 41206 10. %% | 10.44239. 58 
135793 | 96962 58832 41168 '| 03038 44207 |. 49 || 
2 | 55826 96957 58869 41131 [ 03043 | 44174 | 46 |Þ 
þ 3] $5858 | 96952 | + 58907, 409 | 03048 44142 | 47 ||” 
1 41 33391 | 95947 | 53944 41056 | 03053 44109 46 
s | $5923 | 96942: | 58981 4loig | 03058 44977 | 45 I 
6 | 55956 | 96937 59019 40981 03063 | 44044 | 44 || 
1 17 58988 96932 59058 40944 03068 44912 43 Il 
1 18 | $6021 96927 59094. 409% 03073 43979 42 
1 M's |__55253_|___95922 8911 49869 ( 03078 | 43947 | 41 If 
| ; 10 | 9. 56085 | 9.96917 | 9. 59168 | 10, 40832 1 10. 03083 | 10.43914 | 40 
| a: | 56:18 96972 | 59205 40795 03088 | 43882 | x9 |Þ 
| 0: | 55:50 | 96997 | 59243 40757 03093 | 43850 | 3& | 
- 23 56182 96903 59280 40720 03097 43818 | 37 If 
1 6888+ | 59215 96898 59317 40683 03102 43785 f 36 || 
1:85 | $5247 96893 | 59354 49646 03107 43753 | 35: | 
I | 50279 96888. 59391 40609 63112 43721 | 34 If. 
\&* LEED 96883 59429 40571 3117 43689 33 
| | 4343 96878 59466 49534 03122 43657 | 32: || 
Ii. 59375 9687 3 59503 49497 3122 43625 | 31 | 
* p | 9. 56408 | 9.96868 | 9. 59340 10. 40460 10. 03132 10. 43592 30 Ii 
" of; | 55449 | 95363 59577 49423 | 93137 43560 | 29 | 
508 | 59472 96858 59614 40376 03142 | 43528 28 N 
„n | 55594 96853 59651 | 49349 03147 43496 | 27 || | 
2688 4 | 56535 | 96848 59688, 40312 03152 43464 | 26 || 
2:6 3 | 55568 | 96843 59725 40275 | 03157 4343225 
485 | 55599 | 96838 59762 402 38 03162 43490 24 
n 631 96833 59799 40201 03167 43369 | 23 if 
11 5 56663 96828 598 35 40165 03172 43337 22 
| zi . 56695 96823 59872 40128 2127 43305 21 
1 8 © | 9. 56727 9. 96818 9. 59909 | 10. 40091 10. 03182 | 10.43273 | 20 
wil | 55759 96813 | 39946 40054 03187 43241 | 19 
13 4: 56790 | 56808 59983 40017 03192 43210 | 16 
14 | 55822 | ' 96803 60019 39981 03197 43178 | 17 If 
1 56854 96798 60056 39944 03202 43146 | 16 of 
15s | 553865 | 96793 60093 39907 03207 43114 | 15 If 
18 | 56917 96788 601 30 39870 | 03212 43083 | 14 
1,08 | 56949 96783 60166 39834 03217 43051 J 13 
Ti UL 56980 96778 60203 39797 03222 43020 | 12 
| $7012 96772 60240 39760 23228 42988 11 
| 9. 57944 | 9.96767 9.60276 | 10. 39724 | 10.03232 | 10.42956 | 10 
| 57075 | g6762 60313 | * . 39687 | 03238 42925 | 9 
. 57107 | 967 60349 39651 | 03243 42393 | 8 | 
1 57138 96752 603 39614 53248 42862 7 
6 357169 96747 60422 39578 03253 42830 6 
WW | 57201 96742 60459 39541 03258 42799 5 
i” | 57232 9673) | 50495 39505 03263 42768 | 4 
300” | 57264 96732 605 32 39468 03268 42736 | 3 
157295 96727 60568 39432 03273 42705 | 2 : 
1 5 57326 96722 60605 39398 53278 42674 1 0 
7 57357 96747: 4, 0, 39359 03283 42642 0 | 
| MI | Co-fine. | Sine.  |Co-tang.| Tangent. | Co-ſecant.| Secant. j M. I 
* — — — = — — — —— g 
Oo 68 Degrees. 
: w " 5 FI 


| Line. FRE. e 2 1k LE | Co-fecant; 
o | 9. "$7358 9. 96717 9. 00641 |} 10. 39359 | 10. 03283 | 10. 42642 | 
1 37389 96711 60677 39323 03289 42611 
2 57420 96706 60714 39286 03294 4258 | 
3 $7451 96701 60750 39250 23299 42349 
4 57482 96696 60786 39214 03304 42318 | 
5 57514 691 |, 60823 39177 03309 | 42486 | 
6 57545 96686 | 608 59 39141 03314 42455 | 
7. 57576 | g6681 60895 39105 03319 | 42424 ||. 
8 57607 96676 609 31 39969 | 03324 | 42393 | 
9 | 57638 | 96670 60967 | _ 39933 03339 |___42362 | 
10 | 9.57669 | 9.96665 | 9.61004 | 10. 38996 | 10.03335 10. 42331 
For 57700 96660 61040 38960 03340 42300 
12 $7737 96655 61076 38924 | 03345 42269 |. 
13 57762 966 50 61112 38888 03350 42238 
14 57793 96645 61148 388 52 03355 42207 
15 57824 96640 61184 38816 ][ 53360 42176 
16 57854 96634 61220 38780 03366 42145 
17 57885 96629 61256 38744 03371 42115 
18 57916 9662 61292 38708 03376 42084 
ig | 57947 96619 61328 | 38672 0338r | 42053 
20 9. 9. 57978 | 9.96614 | 9.61364 | 10, 38636 10. 10. 03386 | 10. 42022 
8 58008 96608 61400 38600 03392 41992 
2 58039 96603 | 61436 38564 03397 4196 
23 58070 96598 61472 38528 03402 41930 
24 58100 96593 61 508 38492 03407 41899 
25 58131 96588 61544 38456 03412 41869 
26 58162 | 96582 61579 38421 03418 41838 | 
27 58192 96577 G1615 38385 | 03423 | 41808 
28 58223 96572 61651 38349 03428 Aa | 
29 58253 96567 61687 38313 |___ 03433 |____41747 | 
30 | 9. 58284 | 9.96562 | 9.61722 | 10. 38278 | 10. 10. 3438 10. 41716 
| 31 58314 96556 61758 38242 03444 41686 |: 2 
32 58345 96581[ 61794 38206 03449 | 41655 | 
33 | 58375 96546 61830 38170 ©3454 41625 |; 
34 58406 96541 61865 38135 034359 | 41594] 
| 35 58436 96535 61901 38099 03465 | 41564] 
| 36 58467 9653061936 38063 03470 41533 | 
| 37 58497 | 96525 61972 38028 03475 41503 |: 
38 58527 96520 62008 37992 03480 | 41473 | 
[_39 |__358557 96514 62043 | ____37957 23485 | 41443 | 
| 40 | 9. 58588 9. 96509 | 9. 62079 | 10. 37921 | 10.03491 | 10. 41412 
| 4: | 58618 96504 62114 37886 03496 41 382 
| 42 58648 96498 62150 37850 03502 41352 | 
|. 43 58678 96493 62185 37815 ©3507 41322 | 
| 44 58708 96488 62221 37779 oz512 | 41291 | 
| 45 $8739 96483 62256 37744 ©3517 41261 
46 $8769 96477 62291 37708 ©3523 41231 
47 58799 96472 62327 37673 03528 | 41201 
48 | $8829 96467 G2 362 37638 03533 | 41171 þ 
49 58859 | 96461 62398 | 37602 03539 11. 
50 | 9. 58889 | 9.96456 | 9.62433 | 10. 37567 | 10.0354 | 10.4111 
51 58919 96451 62468 37532 035499 | 44081 
2 58949 96445 62504 37496 3555 4051 8 
53 58979 96440 62539 37461 03560 | 41021 |, 1 
54 | 59009 | 96435 62574 37426 03565 40991 | 6 
55 59039 96429 62609 37391 ©3571 40961 [5 
56 59069 96424 62645 37355 03576 | 49931 | + 
57 59098 96419 62680 37320 03581 409 | 3 
58 59128 96413 62715 37285 * 03587 . 40872 |, 3 
59 59158 96408 62750 37250 | - 03592 gob42 |. ! 
6o 59188 96403 62785 37215 03597 . 
| Co-fine, . Sine. | Co-tang.| | Tangent. | Co-ſecant. F Secan it. 2 
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bn of ARTIFICIAL ines, 1 and Secanty, 40 Degn 5 


F 
— 9 ö A — * 8 | 
M.] Sine. 8 Co- ine. Tangent. | Co-tang. | wr Secant. Co-Merht; 1 | 
1c | 3: 59188 | g: 96403 | g: 6278s | 10.3725 | 10:03397 | 16:45812 | 65 > | 
= 59217 96397 ñſ 62320 37180 03663 40782 | | 
2 59247 96 392 628385 37145 0368 49753 = | 
| 3 | $9277 96386 | 62890 37110 63613 40723 | 
| 4 | 59307 | | 9638: | 62926 | 7074 | 03619 |  406g3. | 
5 59336 96376 62961 37039 03624 40664 | 
6 | $9356 | 96370 62996 37004 03630 40634 | 
| 7 | 59396 | 96364 | 63031 36969 | 03635 40604 | ii 
| 8 | 59435 96360 | 63966 36934 | 33640 49575 | ii 
T Eon | * -onogo |; * mango 49545 | 
_ Yo 9. 59484 | 9 9- 96349 9. 63135. 4 10, 36865 10, 03651 10. 40516 [| 
| 1 59514 | 96343 zie 36330 | 03657 | 40486. | 
12 59543 96338 63205 36795 | 03662 40457 | 
[13 | 59573 | - 96333 63240 36760 | . 03667 40.7 | 
| 14 59602 | 96327 63275 36725 03673 49398 f 
15 59632 96322 63310 36690 03678 40368 
16 | $9661 9631643345 36655 | * 03634 49339, | 
| 17 59690 96311 63379 36620 603689 40310 | 
18 | 59720 | g6305 63414 36586 -| 03695 40280: (| 
| ig |__ $9749 |_: 96300 || [63449 | 36551 |_* 03700 40251, | 
20 9. 59778 | 9.96294 9.63484 10. 36516 | 10. 03706 10. 40222, I | 
f 21 59808 96 89 63519 36481 03711 40192 
22 | 593837 | 96284 633553 36447 | - 03716 49163 
| 23 | 59366 96278 63588 36412 03722 401 34 
24 5989s | 96273 6362 3 36377 93727 40105: 
25 59924 96267 þ 63657 36343 | 93733 49076. 
| 26 | 59954 | 96262 63692 36308 03738 40046 
| 27 59983 | 96256 63726 36274 | 903744 40017, 
| 28 60012 | g6251 63761 362 39 W749 49988 
| 29 |__ 60041 [ 96245 | 63796 36204 03755 (19959 
39. 60070 | 9.96240 | 9.63830 | 10. 36170 | 10.03760 | 10. 39939] 
zi Foo? | 96234 | | 63865 | 55785 | 03766 39901. 
| 60128 96229 | 63899 36101 03771 39872 
6015756223 63934 36066 | 03777 39843. | 
60186 96218 63968 36032 93782 39814 
60215 96212 64003 35997 03788 39785 | 
602 44 96207 64037 35963 03793 39756 | 
60273 96201 | 64072 35928 } o3798 | 39727. | 
60 302 196 64106 35594 03804 39698 
60331 igo % | 35860 oz810 | __ 39669 | 
9. 60359 | 9.96185 | 9.64175 | 10. 35325 10. 10. 03815 | 10, 39644 
60388 96179 64209 35791 03821 | 3502 
60417 96174 64243 | 35757 03826 9583 
60446 96168 | 64278 35722 03832. 39554 
60474 96162 | 64312 35688 03838 9525 
60503 | g6157 | 64346 35654 | 03843 39497 
be. 60532 86151 | 64381 35619 03849 39468 
60561 96146 64415 | 35585 03855 439 
13 2 96140 64449 33551 16% — 
Ne 818. 961 35 64483 . o3 2. | 
299% 9. 60646 | 9.96129 9 64511 10, 35483 10. 03871 | 19+ 39334 10 
60675 96123 64552 35448 03877 | 39325 | 9 
65704 96118 64586 35414 oz882,| 39296 | 8 
607 32 96112 64620 35380 03888 | 39268 7 
60761 [96107 | 64654 35346 03893 39239 6 
60789 | 96101 64688 353312 03899 39211 gi 
60818 96095 64722 35278 03905, 9182 | 4 
60846 96090 64756 | 35244 03910 20154 BY 
60874 96084 | 64790 35210 03916 39125 þ 2 
60903 | g6>79 | 64824 3577 0021 |, 30:97 | 1: 
Gog 31 96073 | 64858 35142 03927 39069 Dn. 
| Co-tine, | Sme. | To-rang, | Tangent. To: ſecant.| Secant, IM. 
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Tr v. Of ARTIFICIAL Sines, Taken and 5 


WD 
6 
PLE 


M. } Sine. Co-fine. a Tangent.  Co-tang. | 
© | 9.60931 | 9.96073 | 9.64858 | 10. 10. 35142 © 
17 60960 96067 64892 35108 
2 | Gog88 . . 96062 64926 35074 |: 
3 61016 96056 f 64960 35040 | 
4 | 61045 96050 | 64994 35006 | 
5 61073 96045 65028 34972 
6 61101 96039 55062 349 38 
7 | 61129 96034 65096 34994 
8 61158 96028 65130 3487 © 
9 61186 | 956022 65164 34836 8 
10 9. 61214 | 9.96017 | 9.65197 10, 34803 | 
11 61242 96011 65231 34769 875 
12 61270 96005 . -65265 34735 3730 
1 61298 95999 65299 14701 | 
144 61326 | 95994 4 34667 11 
1561354 95988 54634 8646, 
16 61382 | 95982 — 34600 618 
17 61411 95977 | 55434 34566 ; 
18 61438 | 95971 | 65467 34533 | 
19 | 61466959685 | G65501 | 34499 | 34 
— — — — 1 
20 9.61494 | 9.95960 | 9.65535 | 10, 34465 10. 04% 10. 3756 f 40 
21 61522 95954 65568 | - 34432 | . 04946 | - 33478: ]. 39 
22 61550 95948 65602 34398 04052 | 3843038 
23 61578 95942 þ 65636 34364 04958 | 38 
24 61606 95937 65669 34331 | , 04063. 3839436 
25 61634 | 95931 65703 34297 | 04069 353635 
26 61662 95925 65736 34264 | 04075 |. 33330} 34 
27 61689 95920 65770 34230 04080 ||. 38311]. 33 
28 61717 95914 f 65803 34197 ©4086 © 38283 | 3 
29 | 61745 95908 65837 34163 ©4092 38255 | 31 
39 | 9.61773 995902 10. 34130 | 10.04098 | 10. . 38227 , Jo 
31. 61800 95896 2434096 ©4103 | . 3$200 | 29 
32 61828 95891 | 34063 04109 38172 25 
33 61856 9588385 34029 04115 . 33144 | 27 
34 | 61883 | 95879 | 33996 04121 | 33117 26 
35 | Grgit | 95873 | 33962 04127 38089 | 25 
36 61939 | 95868 33929 04132 | , 38661 | 24 
37 61966 95862 33896 04138 38034 | 23 
38 61994 95856 33862 04144 38006 [22 
39 652021958350 33829 ogtso | ___ 37979 4 21 
40 | 9.62049 | 9.95844 9. 66204 | 10. 33796 | 10.04156 | 10. 37951 | 20 
41 | 62076 958 39 66238 33762 04161 37924 19 
42 621% | 95833 | 66271 [ 33729 04167 39590 | 18 
43 62131 | 95827 | 66304 33696 04173 37869 | 17 
44 | 62159 95821 66337 33663 | 94179 37844 | 16 
45 62186 95815 | 66371 33629 04185 37514 | 15 
46 62214 95810 | 66404 33596 ©4190 7786 | 14 
47 62241 95804 | , 66437 33563 04196 37759 | 13 
1 48 62268 | g5798 66470 33530 04202 / 37732 | V2 
l) 49 } 62296 95792 66503 | 33497 48 [ 
| $o | 9.62323 .| 9.95786 | 9.66537 | 10. 33463 10. 04214 10, 37677 le 
51 62350 95780 665750 | 33430 04220 37650 54 
52 [62377 | 95775 | 66603 | 33397 | o4zz5 37! 
By } 62405 95769 66636 33364 04231 37595 |? 
54 | 62432 | 95763 | 66669 33331 04237 | 37568 1.0 
55 62459 95757 { 66702 33298 | 04243 3754t [5 
56 62486 | 95751 66735 33265 04249 37514 | 4 
ql 57 | 62513 | 95745 | 66768 | 33232 04255 | 37147} 3 
58 J 62541 95739 | 658301 33199 04261 37459 | ? 
| 59 | 62368 95733 | 66834 33166 04267 374324 
60 62595 95728 | 66867 33133 04272 | 37495 L 
} To-hne. | Sine, | Co-tang, |'langent. Co- ſecant. | Secant, IN 
1 n — " 
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Co-tne, T Sine. 12 ['L angent. [Co-tecant. | decant. ö 


64 Degrees 


* 


hed 


Fee ' BET SF fd 
M.] Sine. Co- ne. Tangent, Co-rang. — N = 
| | 9.62595 | 995728 | 9.66867 10. 33133 | 10.04272 f. 37405! | 60” 
I 62622 95722 66900 33100 04278 | 37378 | 59 
2 62649 |, 95716 66933 33067 04284 K 3735158 
3] 6267695710 | | $6956 | 33034 04290 37324 52 
4 62703 | 95704 5699 | 33001 04296 | - 37297 | 36 
5 62730 935698 | 67032 32968 04302 | 3727055 
6 | 62757 | 95692 | 67065 32935. | 04308 | 37243 | 54. 
11 62784 95686 657098 32902 04314 37246 33 
8 62811 95680 G71 31 32869 04320 | 37189 52 
9 62833 | 95674 6716332837 04326 \ 37162 | 33 | 
10 | 9.62865 | 9-95668 | 9.67196 | 10. 32804 | 10.043z32 | 10. 37135 | 50 
11 62892 95662 | 67229 32771 04337 37106 J 49 
6298 3565767262 327/38] 64343 37082 | 48 
1361 62945 353651 67295 32705 04349 37055 | 47 
*. 62972 95645 67327 32673 ©4355 37028 | 46 
i514 62999 95639 67 360 | 32640 04361 f 37001 45 
16 63026 * 95633 67393 32607 04367 | 35974 I. 44 
17 63052 853627 67426 12574 04373 35948 43 
18 | 630% þ 95621 | 67458 32542 | 04379 36921 \ 4 
9 6316 h 95615 67492 |___ 32509 | 04385 236. - 36894 1 47 + 
20 | 9.63133 { 9. 95609 9 67524 10. 32476 | 10. 04391 | 19. 36867 , 49 
* 63159 95603 | 67556 32444 04397 | 36341 ]. 39: 
[22 | 63186 -95597 67589 32411 0443 36814 | 35: 
23] 63212 | 95591 67622] 32378 04409 -| _ 36787 | 37 , 
| 24 63239 95585 67654 32 346 04415 36761 1 36 : 
[251 63266 | 95579 67687 | . 32313 | 04421 |, 36734 [35 
| 26 63292 95573 drag 32281 04427 | , 36708 34 
[27] 63319 |, 95367 | . 67752 | 32248 |. 04433 | 3681.4 33. 
28 63345 95561 67785 32215 04439 | 36655 32 
233287822 [ 32183 04445 35528 [ 
39.633908 9.95549 9. 6785 10, 321510. ff | 10. 36602 f 30 
31 6342 5 95543 67882 32118 ©4457 36575 N 29 
2 | 63451 | 95537 | 6791s 32085 04463 | . 35549 | 28 
13 | 63478 | 95531 6797 | 32053 | - 04469} 3522 127 
| 34 63504 | 95525 | G7980 | 320 ©4475 26490. I", 26 
35]. 63531 | 93319 68012 30 04481 36469 1 
36633557 335513] 68044 | 31986 | 04487 36444 f 
37 63583 | 95507 | 68077 31923 | 04493 36417 {| 23: 
| 38 63610 95500 68109 31891 04500 36390 | 22 
39 | 63636 | 95494 { 68142 31858 | ©4506. 36364 U. 
* 9. 63652 9. 95488 | 9.68174 | 10. 31826 | 10. 04512. 10. 36333 0 
KL 63689 95482. 68206 | 31794 04518 36311 12 
4 63715 | 95476 68239 31761 04524 36285 Ms l 
4 63741 95470 68271 31729 64530 36259 | 17 | 
[4 | 63767 | 95464 | 68303 31697 | 04536 |, 36233 | 6 | 
15 63793 | 95458 68336 31664 04542 36206 | 15 || 
46 63820 95452 68368 31632 04548 36189 | 14 
653846 53446 63840 aue | 04554  i<26154 -þ 135] 
48 63872 95440 68432 31568, | 04560 36128 | 12 | 
4 j___63898 95434 | 68465 | 31: 31536 _04566_ |____30104--j_ Wu. 
| 50 [9.63924 | 9-95427 | 9.68497 16. 31503 | 19.04573 | 1936076 | 10 | 
j5t | 63950 | g$421 | 68529 31471 04579 | 35550 2 
57 63976 9555856 | 31439 04585 36024 } 8 
| 33 64002 95409 685931. 11407 04591 35998 | 75 
51 64028 95403 | 68626 31374 24597 35972 | 6 | 
BY 64954 95397 68658 31342 04603 35946 |. 5. 
56 64080 95391 | 68690 31310 04609 359204 
57 64106 95384 [ 68722 31278 04616 3589443 
58 64132 05378 | 687534 31246 04622 353868 [2 | 
9 64158 95372 | 68786 31214 |. 04628 |. 15842 5 
bo 64184 95366 | 68818 | 31182 04634 P 35916 J 
— " 


Tons v. Of ARTIFICIAL Sines, Lanes and — S egt TH 
Vegy TABL! 
| 
M. Sine. Co-fine.. Tangent.  Co-rang;| | Secant, | 8 ere 5% M 
0 9. 60931 | 9.96073 | 9. "9. 64858 10. "T0. 33142 10. o 10. 75609 317 — 
I 6090 96067 64892 | 35108 | _ 2 - | 
2 Gog88 | 96062 64926 35074 b 3938 EH 39012} 3 : 
3 6ro16 | 96056 f 64960 35040 03944 | 3398 b 82 of 
> 61045 | 96050 | 64994 | 35006 | . 03950 | , 34555 bes - 
5 61073 96045 | 65028 | 34972 --03955. | ©: 38929 8 Ti 
= 96039 } 55062 34935 | 41881 85 38899 4 a 
3 29 96034 65096 | 34994 |. - 03966 | 38871 — | 
8 61158 96028 65130 3487 of 03972 | 33342 75 ; 
9 61186 | 96022 65164 | __34836 |___ 03978 778 |___ 38814, if 
10 9. 61214 | 9.96017 | 9.65197 10, 34803 | 10.03983 283 | *. 387% — 
11 G1242 | 96011 | 65231 34769 | 03989 | 3275 m bs 
18 61270 96005 65265 | 34735 93995 | 33730 bt a 
4 2 1 95999 65299 3470t | 04000 | . 38702 | hy 7 
1 . 65333 34667 04006 33674 E 0 
is 61354 95988 65366 | 34634 04012 3236465 is | 
| "07303 | 95982 65400 | 34600 | 604018 $618 A 
19 61411 5977 6 | N 3 
al _ 95977 | 65434 | 34566 . 38589: 43 17 
I 65467 34533 | ©4929 | , [08561] 42 18 
| 22 | 2 | 95965 65501 ⁶ 34499 2403 2 8534 41 19 
9. 61494 | 9.95960 | 9.65535 | 10, 34465 | 1004940 10. 38506 | 7 
4 8 95954 65568 344322 wel: 2 * 4 " 
411 "0530 95948 65602 34398 04052 . 38450. . 5 
1 ny 95942 65636- 3436 04958 | - 13834225 57 3 
„ 95937 65669 34331 | 040963 | .. 33394 Þ 36 5y 
+ i 640 4 95931 65703 | 34297 04069 333665 x5 
vey _ 95925 63736 34264 | 04075 | ; 38338," 34 0 
af = 3 95920 65770 | 34230 . 04080 f 38311 |. 33 2 
6 | m7 95914 6353803 34197 4086 338283 1 20 
2 6174s __ 95908 | 65837 | 34163 | ogogz J 29 
| 9. 6t773 | 995902 | 9.65870 | 10, 34130 | 10. 04098 | 10. 30 38 
31 — 4 95896 6 _— — — | 1 45 5 
32 1828 | 95891 | 34963 4109 | . . 38172 | 28 
nn: | 34029 | oqns 34% b 
34 | ” 83 95879 33996 04121 33117 | 26 7 
44 1911 95873 33962 o4127 3059 + 
3 61939 | 95868 | 1 33929 04132 ee „ 
| 37 61966 95862 | 66104 33396 04138 38034 23 . 
38 | 61994 95856 66138 33862 04144 18586 0 
39 62021958 | = 4 
a 95850 66171 33829 04150 2222. 21 39 
4 | "9. -—} $- 95844. 9. — 10. 33796 | "10. 04156 10. 37958 | 20 ao | 
| 623 33762 04161 [ 37924 | 19 | 
| 42 62104 95833 66271 0 
ä 3372 16 8 8 
13 225 95827 | 66304 | 33625 04173 885 27269 1 9 
* 4 66333 33663 641779 3784 16 4 
4 3 95815 | 66371 33629 o4185 | 37814 15 is 
| 4 _ | 66404 33596419 | 37786 | 14 10 
. 4 3 958046 ⁶ 66437 33563 | 04196 37759 13 5 
1 o_ 85798 66470 33530 04202 .., 37732 12 4 
12 2296 95792 | 66503 KS 33497 04208 | Se 37704 11 | 5 
EN re 9. 66337 18. 33463 | 10:04214 1, 7677 %  [* 
81 C250 95780 6657033430 | 04320 37650 | 9 WM 5: 
52 02.377 95775 | 66603 | _ 33397 | 94225 37623 | 8 | $2 
| $3 | 62405 | 95769 66636 33364 04231 l | 53 
2 wh : : 0423 37595 | 1 | 33 
44 £ 95763 6669 33337 04237 | 37568 | 6 i 5; 
: 20459 | 95757 [ 66702 33298 04243 3754.15 35 
| 56 ne 6. 95751 66735 33265 04249 37514 |' 4 36 
45 2513 95745 66768 2 | 1487 | 3: 
58 J 62541 3 _ ns |, OI " 
4 95739 66801 33199 64261 37459 ] ? 58 
4 . 95733 66834 33166 04267 37432 0 
1 . 66867 | 33133 04272 | 37495 1 * if © 
Co-hne.] Sine, | Co-tang, | "Vangent. Co- ſecant. | Secante IM. ir 


"65 Degrees. 


i * 4 


— — 


11x v. Of Wel RY 1 ANY and — 25 5 — . 
| — 


i 


Sing.” | Colline. Tangeat, Co-tang. bo 
9.62595 9-95728 9.66867 | 10. 33133 


0 

1 61622 95722 | 66900 33100 

2 62649 | . 95716 66933 33967 

3] 62676 | 95710 66956 33934 

4 | 62703 | 95704 66999 33901 

| | 

5 62730 | 93698 | 67032 F 32968 

6 | 62757 95692 ' 67065 32935. | 

7 6278z | 95686 57098 32902 

8 62814 95680 | 67131 32 869 
2 62635 95674 67163 32837 | + | 
10 | 9.62865 | 9-95668 | g.67196 | 10. 32804 | 10.0433z | 1. 37135 | 50 

I 62892 95662 67229 327714 04337 37108 | 49. 

i2 62918 33657 G7262 | ,,32738 | 04343 | 37982 | 4 

31 62945 [ 95651 | 67295 32705 04349 | 37055 [ 47. 

is | 62972 95645 | 67327 32673 ©4355 | 3728 | 46: 

15 | 62999 95639 67360 | 32640 | 04361 [320 45 

16 63026 95633 67393 32607 04367 | ' 35974 [ 44 | 

17 63052 95627 | 67429 32574 | 04373 |. 3948 |. 43 / = 

18 63079 [ 95621 67458 32542 04379 36921 [ | 

9 | 63106 h 95615 | 67492 3323 |___ 04385 }___ 36394 [ | 

20 | 9.63133 9.9569 | g.67524 | 10. 32476 | 10.04391 | 19. 36867 |, 40 \ 

5 63159 95603 67556 32444 04397 | 35341 ] 39: 

22 631786 | 95597 67589 | 32411 | 04403 | 36814 | 35. 

3 63212 95591 67622 | 32378 04409 36787 372 

24 6323983583 67654 | 32346 |. 04415 [ 36761 30 

25 63266 95579 676871 32313 044211 36734 35 

26 | 63292 95573 67719 32281 | 04427 ].., 36708 Þ 34 

27] 63319 |, 95567 | 67752 | 32248 | . 04433 3588 33" 

28] 63345 | 95561 | 67785 32215 | ©4439 | 36655 [3 
29 | 63372 [ 93555 678157 32183 04445 35628 4 Hz 

30 | 9.63398 | 9.95549 | 9.67850 | 10.32150 | 10.04451 1. 36602 f 30 g 

1 6345 | 95543 | 67882 ©4457 | 30575 | 39 : 

32 | 63451 |. S037 1 67915 04463 36549 1 q 

33] 63478 | 95531 | 67947 04469 36522 [27 

36 | 63504 33523 | 67986 | ©4475 | 36496 f 26 
33 63531 | 95319 58012 04481[ 36469 |} 25 
| 36 63557 95513 68044 904487 36443 ] 24: 

37 63583 | 95507 | 68677 904493 36417 23 q 
38 63610 95500 | 68109 04500 36390 | 22 y 
39 | 63636 | 95494 { 68142 2270 | __ 36364 -| 24 ö 

49 9. 63652 9. 954889. 68174 10. 31826 | 10. 0451210. 36338 | 20 1 i 

41 63689 95482 68206 | 31794 o4518 | 36311 4492 1 

42 63715 95476 68239 31761 04524 36285 18 5 

43 63741 95470 68271 31729 ©4530 |. 36259 „ 

11 63767 95464 - 68303 31697 £4536 | 36233 | 26 | 

45] 63793 | 95458 | 68336 31664 | 04342 | 36206 ] 15 I} 

46 63820 95452 68368 31632 04548 |} 36180 1.0 | 

47 | 63846 | 95446 68400 | ow 84554 38154 13 

48 63872 | 95449 |. 68432 |} 31568, | 04560 | 36125 I2: it 
[49 | 63898 95434 68465 | 2 04566 . 

30 | 9.63924 | 9-95427 | 9-68497 | 10. 37510. 4573 1. 310 
| 31 63950 95421 68529 31471 04579 36050 1 2 | 
63976 | 95415 | 68561 31439 | 04585 | 36024 | ® || 
| 33 | 64002 95499 | 68593 |, 31407 04591 35998 | 7 |! 
54 64028 | 95403 68626 31374 4597 35972 | % 
53 64954 95397 68658 31342 | 04603 | 33946 5 if 

56 64080 95391 | 68690 31310 045 | - 35920 | 4” ö 

57 64106 91384 [ 68722 31278 04616 33894 3 

8] 64132 | 905378 | 68754 31246 04622 | 35368} 2 if 

39 64158 95372 68786 31214 604628 738424 2 
64184] 95366 | 68818 31182 04634 [ 35916 1 


_ 
2 
9 


Tonne. Sme. nr. Langent. 2 — decant. 1M 


{ 
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Tinte V. Of ARTIFICIAL Sines, Tangerifs, 1 gane 61 


=* 
eri 


M. ne, 1 Co- ſine. Et] Co-tang. | Secant, Tots | N 
— 1 — — NV— — — — #4: | 
o'| 9. "9: 64184 9.95366 | 9. 608818 | 10, 31182 10. . 64634 i 10. 3581 2 
i 95360 68850 31150 04640 35999 | 5 0 
2 þ 64236 95354 68882 31118 404646 | © 35764 | 5 I 
3 642 2 95348 68914 31086 | 04652 | 57385 
4 64288 | 95341 68946 | 31054 64659 | 35712 |; ; 
5 | $4313 95335 | , 68978 | 31022 04665 | 35687 'Þ 5 4 
6 | 64339 | 95329 69010 39999 | 904671 35661 [; ) 
7 | 64365 . 69042 39958 04677 | 35635 | 5 1 
8 | 64391 95317 | 09074 39926 04683 |' 35609 | 5 
9g | 64417 95310 69106 3089 1 4690 1 $ $ 
10 9.640142 9.95 304 | 9.09138 | 10. 30862 | 10. 04696 | 10, 35558 {5 . 
11 64468 | 95298 69170 | 30839 04702 35532 | 4 5 
12 64494 | 95292 69202 30798 04708 135506 | 4 1 
13 64519 95286 692 % 39766 04714 35481 4 * 
14 64545 95279 692 39734 04721 35455 | 4 3 
| 15 64571 95273 | 69298 30702 04727 | 35429 5 
16 64596 95267 69329 30671 04733 | 35494 [4 : 
17 64622 95261 69361 | 30639 473% 35378 1 i 
18 64647 55254 | 69393 39607 | 047406 | 35353 | 4M 
22 642.242 . 
20 | 9.64698 | 9.95242 | 9.69457 | 10. 30543 16.778 | 10. 35302 | aeil-— 
21 64724 95236 |. 69488 30512 04764 35276 | 3 0 
22 | 64749 95229 69520 30480 ©4771 | 35251 | 3 5 
23 64775 95223 69552 | 30448 04777 17% 3 
24 64800 95217 69584 30416 04783 3520 3 » 
25 64826 95211 69615 39385 04789 |” 3514 [3 - 
26 64851 95204 69647 30353 04796 35149 | 3 0 
27 64877 95198 69679 30321 04802 | / — 3 5 
28 64902 95192 69710 39290 04808 35098 | 3 0 
29 . | LCILLS 
39 | 9-64933 | 9-9517y | 9: 69774 10. 30226 | 10.04821 | 16. 350% z888-— 
31 | 64978 | 95173 | G6g805 30195 04827 | 35022 | 20” 
32 65003 | 95167 69837 | 30163 04833 34997 | 2 , 
33 65029 95160 69868 301 32 | 04840 14971 | 2 5 
34 65054 95154] 69900 30100 04346 | 34946 | 2 j3 
35 65079 | 95148 | 4x6 30068 | 904852 34921 | 2 3 
36 65104 | 93141 | 30037 | 04859 34396 | 20; 
37 65130 | 95135 | 69995 30605 04865 34379 | 2 4 
38 | 65155 | "95129 | 70026 29974 04871 34345 | 20” 
39 | 65180 95122 0058 2994234828 34820 | 2 4 
40 9. 65205 | 9.95116 | 9g. 70089 | 10. 29911 | 10.04884 | 10. 34795" f _ 
41 | 65230 95110 70121 | 29879 04890 34779 | 1 A 
42 | 65255 95103] 70152 29848 04897 34745 | 1 ; 
43 63281 | 95097 70184 29816 04903 34719 | 1 42 
44 65306 95090 70215 29785 | o4qggio | 34694 | 1 . 
45 | 65331 95084 70247 | 29753 04916 34659 | 1 bh 
46 65356 95078 70278 29722 04922 34644 [| ! 10 
47 65381'] 95071 79329 29691 04929 44619 |! (7 
| 48 | 65406 95065 70341 29659 | 64935 | 34594 |! (8 
| 49 |___65431 |__ 95059 | 90372 29628 | 24941 | 15S, 
50 | 9.65456 9. 95052 9. 70404 | 10. 295 10. 04948 | 10, 34544 [ oy 
ſ| 5" | 65481 95046 | 70435 | 29565 04954 34519 ct 
52 65506 95039 70466 29534 | 04961 449 52 
53 95033 70498 29502 | o4967 | 3446 53 
| 54 653556 95027 | 70529 29471 04973 | 3444 |. : 
$5 65580 | 95020 70560 29440 04986 4420. 4 
56 6560 5 950141 70592 29408 04986 34395 90 
57 | 65639 95907 | 70623 29377 | ©4993 | 34370 | 9 
58 65655 95001 | 70654 29346 04999 - 34345 | 1 
| 59 656869499 70685 29315 05005 . JEFF: 1; ; 
60 65795 94988 70717 202832 05012 S 2 
ICo-une. Sine. 11 Tangent. Co-ſecant, |  Secante + © 
—— > — A — — een e N : 2 


63 Degrees 


| M. Sine. | Co-fine, Tangent: Co-tang. | Secant. E | 
Tg o| 9. 65705 9.94988 |. 9.70717 | 10-2988; | 10.05012 | 10, 77197 660 if | 
= | $5729 | 94982 70748 | 29932 | ogoi8 3427 | og | | 
2: | $5754 94975 | 70779 agar \ o5035 |  aque6 1158 | | 
| al ; | £5779 | 94959. j 7080 29190 05031. 34221 57 | 
Ho + | 65804 94962 | 70841 29159 05038 34196 56 | | 
7 5 65828 94956 | 70873 29127 _ 05044 34172 | 55 | +a 
"ol © | $5533 | 94949 | 70994 | 29996 ogost | 34i47 | 54 if i 
! 1] 65878 94943 79935 29065 05057 3412253 k 
bi 8 05902 94936 70966 29034 05064 | 34098 | 52 ff | 
ry f 05997 9399 | ___ 19997 | . IT REY 
o | 9.65952 | 9.94923 | 9.71028 | 10. 28972 | 10.05077 | 10. 340g 50 | 
55976 | 94917 71059 28941 | 0508; 34924 | 49 | 
| I i: | 66001 } 94yio 71090 28910 05089 33999 | 48 | 
1 1; | 66025 } 94904 | 1121 28879 05096 33975 [42 
ee, | 94898 71153 28847 05102 33959 | 46 | 
4 8 66075 94891 71184 28816 05109 33925 45 
1 6 | 66099 | 94884 71215 28785 05115 33901 | 44 | 
1 1 66124 | 94878 71246 28754 605122 33876 | 43 i 
WM 5 | 66148 | 94871 71277 28723 55129 33852 | 42 ff 
"Tl + |__ 46:73 |__ 94865 2155 28692 ogtzs | ___ 33827 | ar. 
4 20 | 9.656197 | 9.94858 | 9.71339 | 10. 28661 | 10.05142 | 10. 33803 40 '| 
: 7 1 66221 94852 71370 28630 05148 33779 39 
by 2 | 66246 94845 71401 | 23599 05155 33754 | 38 
| 10 23 66270 948 39 71431 28568 05161 33730 37 
4 24 66295 94832 71462 28538 605168 33793 | 36 
. 3 66319 94826 71493 28507 05174 3368s | 35 | 
| 26 66343 94819 71524 28476 05181 53657 34 | 
; 7] 66368] 934813 71555 28445 05187 33632 |] 33 | 
| 28 06 392 94806 71586 28414 05194 33808 32 
2656416 94799 71617 28383 05201 | 33584 31 | 
8. zo | 9.66441 | 9.94793 | 9. 71648 10. 28352 | 10.05207 | 10. 33559 ] 3o || 
1231 zl 66465 94786 71679 28321 05214 33535 |] 29 
, ? | 66489 94780 71709 28291 03220 33511 J 28 
70 33 66513 94773 71740 28260 05227 33487 |] 27 
, | 34 66537 94767 71771 28229. 05233 13463 ] 26 
, 35 66562 94760 71802 28198 05240 | 334385 | 25 
g j6 66386 94753 71833 28167 05247 33414 | 24 
2 | 37 66510 94747 71863 28137 05253 33399 | 23 
? 35 66634 | 94740 71894 28106 {| 05260 33366 | 22 
»> UNE 94.7 34 71925 | 328075 | 05266 [21 
1 p — 94727 | 9.71935 1 23045 8 iN To. To. 3331 20 
7 94720 | 71986 28014 05200 33293 | 19 
' 42 65731 94714 72017 27983 25286 32265 18 
1165755 94707 | 72048 27952 05293 33245 | 17. 
1 4 66779 94700 72078 27922 05300 33221 | 16 
' 45 | 66803 94694 72109 27891 05 306 33197 | 13 if 
46 66827 94687 72140 2 7860 05313 33173 | us | 
11 47 668 51 94680 72170 | 27830 05320 33149 | 13. | | 
' th 66875 | 94674 | 72201 27799 05326 33125 12 | | 
582 '_ 94667 22231 | 27769 | 05333 | 33108 | ny 
jo | 9.66922 9. 946609. 7226210. 27738 | 10.05340 10. 33078 | xo | 
. 2 94654 72293 27707 | 05346 33954 | 9 | 
2 | 66970 94647 72323 | 2707 05353 3393® | 
33 66994 94649 72354 27646 05360 3g900 [4 | 
| 4 | 65018 94634 72 384 27616 05 366 32932 | | 
53 67042 | 94627 72415 27585 05373 32958 | x | 
6] 67066 934620 | 72445 | 27555 | 05380 32934 | 4 if 
| 57 67090 94614 72476 27524 05386 329103 1 
8] 657113] 94607 72506 27493 05393 32887 |. 2 1 
4% | 72557 | 27463 5 92253 4 
1 67161 94593 72567 274331 05407 32839 4 "Was | | 
* TI ＋ "Sine, JCo-rang, FT angent. [Co-ecant.| Secant. IM. 
4 — — — — — 


62 Degrees. 


. 1 : 5 i 
* 2 * 
TS: 
: * : 8 a © - 


=D GD>—2> Gwe <> wo. Bo. ww = 
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Ir V. of ART IFICTAL Ines, Tangents, and g 
— . | 1 JE Kg 
M. Sine. EY | Tangent. Co-tang. Secant. Colors 1 
| — — — — — — 1 — 
o 9.677617 9.94593 9. 72367 I 743 10. 05407 10. 325% :-66 
ns, 04587 | 72 27492 | o5413'} ' 328150] 5 
2 67208 94530 2628 27372 | 5420 32792 [ 58 
131 67232 94573 | 72659 | 27341 | 65427 3268 |: 5) 
41 67256 | 94567 72659 | 27311 | #05433 | "32744 | 56 
5 | 67289 | 94560 | 72720 | 27289 05449 | 32920 | 55 
6'F 67393 94553 72750 | 27250 05447 32607 $4 
7 67 327 94546 72760 | 27220 05454 | \ 32673 | 53 
8 67350 94549 | 72811 27185 05460 | | 32650 | 32 
9 | 67374 |__ 94533 4 7284r | 27159 | 05467 32625 [51 
10 9.67398 4 9.94526 | 9.72872 10. 27128 10. 0547410. 32602 60 
1114 57421 | 94519 72902 27098 05481 32579 [ 49 
12 67445 Q4513 | 72932 27068 05487 32555 | 48 
13 67468 94506 | 72963 | 27037 05494 32532 | 47 
141 67492 94499 729930 27007 05501 32508 4 
1567575 94492 73023 26977 ©5508 324898 
16 67539 | 94485 | 73954 | 26946 | oggrs | 32461 | 
11 67562 | 94479 | 7zo084 | 26916 | ogg2t | 32438 | 43 
18 | 67586 94472 | 7314 F 26886 [ 5528 32414 | 4 
At _r9 | 67609 2446223144 IA 3230 | 4 
20 | 9.67633 | 9- "9.94458 | 9: 73175 410. 26825 10. 05542 10. 32367 40 
211 6765694451 73205 26795 05549' | 323445] 39 
22 67680 | 94445 73235 26765 05555 | 3231038 
23 | 67703 | 94438 | 73265 | 26733 5556232297 | 7 
24 | 67726 94431 73295 | 267053 25569 | 32274 [ 
25 67750 | 94424 73326 26674 ©5576 32250 35 
26 67773 | 94417 73350 26644 05583 32227 
27 67796 | 94410 | 73386 2661 4 ©5590 |, / 32204 | 33 
28 67820 94404 73416 26584 05596 32189 | 32 
29 | 67843 |__ 94397 |__ 73446 26554 |___ 05603 32197 1.4 
30 | 9.67866 9. 943909. 73476 | 10. 26524 | 10.05610 10. 32134 | 30 
31 67890 94383 73507 26493 05617 32110 | 29 
32 67913 94376 73537 26463 05624 32057 | 28 
33 | 67936 94369 73567 26433 o5631 32064 | 27 
34 | 67959 94362 73597 26403 05638 32041 | 26 
35 | 67982 94355 73627 26373 03645 32018 þ 25, 
36 68006 94349 { 73657 26343 o5651 31994 | 24 
37 68029 94342 73687 26373 05658 31971 | 23 
38 68052 94335 73717 26283 65665 31948 | 22 
f_39 J. 58075 94328 73747_|___26253_ 05672 31925 | 21 
40 sehs 9.94321 |} 9.73777 | 10.26223 | 10. 05679 10. 3190 20 
| 41 68121 | 94314 | 73807 26193 25686 31879 | 19 
if 42 | 68144 94307 73837 | 26163 05693 51856 | 18 
# 43 F 68167 94300 73367 | 26133 05700 31833 | 17 
* 44 68190 | 94293 73897 26103 05707 31810 | 16 
1 45 65213 94286 } 73927 26073 05714 31787 | 13 
f 46 | 68237 94279 73957 26043 05721 31763 | 14 
47 | 68265 94273 73987 26013 05727 31740 | 13 
| 48 | 68282 94266 74017 25983 05734 31718 | 17 
| _49 68305 94259 74047 25953_ 05741 31695 | 1! 
50 68328 9.94252 | 9.74077 | 10.25923 | 10.05748 | 10. 3167 10 
51 68351 94245 74107 | 23793 0575 3164942 
52 68374 94238 74137 25863 0576 31626 | $ 
T7. 638397 | 94231 | 74166 25833 05769 | 31603] P 
[} 54 68420 94224 74196 25803 05776 31580 ih 
| 55 68443 94217 74226 25774 05783 31597 | 5 
56 [ 63466 94210 74256 25744 05790 | 31534 | # 
57 | 68489 | 94203 | 74286 25714 | 05797 315113 
58 658571 94196 | 74316 2 5684 05804 | 31488 | 2 
539 | 68534 94189 74345 25655 05811 31466 
60 | 68557 94182 74375 25625 05818 31443 1 ® 
| Cor ne. | Sine. | Co-tang. | Tangent. | Co-fecant.| | Secant. 1 


61 Degrees. 
- 1 By ER. 
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9. 69 


Er 


R 2 — * 
8 
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uk v. Of ARTIFICIAL x.Sines; — — 29 Degrees,” 


— nn 


Pp 


60 Degrees, 


me EE 


sine. cn Tangent. Co: tang. | Sought: — 4 
9.68557 9. 94182 | 9.74375 1025625 | 10.05818 | 10, 31443 | '60 
68580 94175..| 74495 | 25595 65823 31420 | 5 
68603 | 94168 | 74435 | 25565 | os832 | 31399 | 58 
68625 94161 74465 255335033839 31375 | 57 
68648 94154, | 74495 | 25506 05846 31352 | 56 
68671 | 94147 | 74524 25476 05853 31329 | 55 
68694 94140 74554 | 23446 05860 31306 | 54 
68716 | \ 94133 74583 | 25417 05867 31284 | 52 
68739 94126 74613 25387 05874 31261 } 52 
68762 249 2 J f 
9. 68784 9.94112 974673 10. 25327 | 10.05888 | 10. 31216 [0 
68807 94105 74702 25298 65895 31193 | 49 
68829 94098 | 74732 | 25268 05902 31170 43 
| 68852 94090 74762 25238 05910 31148 | 47 
68875 94083 74791 25209 05917 31125 | 46 
68897 94076 74821 25179 05924 31103 45 
68920 | 94069 74851 25149 05931 31080 | 44 
68942 94062, 74880 25120 05938 31058 | 43 
63965 , 25090 05945 31035 | 42 
68987 |__ 94048 4222. 25061 | 05952 31013 [41 
9. 69010 | 9.94041 9. 74969 | 10.25031 | 10.05959 | Io, 30990 77 
690 32 94034 74998 | 25002 : 05966 30968 | 29 
69055 | g4027 | 75028 24972 | 05973 | 39945 | 38 
69077 94020 75058 | 24942 05980 3092337 
69100 94012] 75087 24913 05988 3090 36 
69122 94005, | 75117 | 24883 | o5995 39878 | 3; 
69144 93998 75146 24854 606002 39356 | 34 
69167 | 93991 75176 24824 o | 39833 | 33 
69189 | 93984 75205 24795 06016 39811 | 32 
69212 93977 |__ 75235 | 24765 06023 |___ 39788 | 1 
9. 69234 | 9.93970 | 9+ 75264 | 10.24736 | 10.06030 | 10. 30766 30 
69256 93963 75294 24706 | 65037 39744 | 29 
69279 | 93955. | 75323 24677 06045 39721 | 28 
69301 | 93948 75353 24647 06052 427 
69323 93941 75332 24618 06059 39677 | 26 
69345 93934 | 75411 24588 0 30655 25 
69368 93927 7544! 24559 0607 3 30632 | 24 
69399 | 93919 75470 24530 06080 30610 | 23 
69412 93912 73500 24500 06088 30588 22 
_69434 233905 2329 24471 o60gs | 39566 | 21 
9. 69456 | 9. 93898 9. 75558 | 10, 24441 10, 06102 | 10, 39544 * 
69479 93391 75588 24412 06109 39521 | 19 
69501 | 93884 | 75617 24383 06116 39499 | 18 
69523 | 93876 75647 24353 06124 39477 | 17 
69545 93869 75676 24324 06131 39455 | 16 
69567 | 93862 75705 24295 06138 | 30433 | 15 
69589 93855 | 75735 24265 06145 39411 | 14 
69611 93847 75764 24236 06153 30389 [13 
69633 93840 75793 24207 56160 39367 | 17 
__69655 | 93833 75822 | 24178 | 06167 30345 11 
9. 9. 69577 9.93826 | 9.75852 1. 24148 | 10,06174 | 10. 3032310 
69699 93319 75881 24119 06181 303019 
$ 69721 93811 75910 24090 06189 30279 | BY 
7 69743 | 93804 | 75939 2 4060 06196 30256 | 7 
6 69765 33797 | 75969 24031 06203 | 30235 | 6 
5 69787 93789 75998 2 4002 06210 30213 8 
4 69809 93782 76027 23973 06218 30191 4 
3 69831 93775 76056- 23944 | + 06225 30169 | 3 
0 69853 93768 76086 23914 062 32 39147 2 
1 69835 93760 76115 23885 06240 3012514 1 
> 69897 | 93753 76144 [ 23856 | 06247 21 © & 
Conne. | Sine. | Co-tang. z.| Ta Tangent. it. | Co-ſecant.| | Secant. 


. 


” 
— O_o ᷑̃¶ . Dog ͤ%!——— 1 oy ere — noe —  or Oe er eers 
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Tabu V. Of Lamas Gio. — and Se 84 


| | © FCo-tine, 


Tangent. | Tofoant] Secant. 


vine. F Co-rang. 


PEEP WF TICS CRE 


$9 Degrees. 


% „ 
4 


, * 1 5 
N NM Sine. Co- ſine. Tangent. Co-tang. Secant. a Co-ſceang, 
i © | 9. 69897 | .9-93753 | 9- 76144 | 10. 1 255 | "T0. 06247 N 1 
3 59919 | 93746 76173 23827 06254 30081 5 
19 69941 [ 93738 76202 23798 06261 300539 5 
8 59963 93731 76231 23769 06269 30037 | ; 
11 69984 93724 | 76261 23739 06276 30016 [; 
| 70006 93717 76290 23710 06283 29994 | 5 
| ? 70028 937099 | 76319 23681 06291 29972 | 5 
7 | 70050 | 93702 | 76348 23652 06298 29950 |; 
j 8 | . 70072 93595 76377 23623 06305 | 9928 | ; 
2 70093 9 3687 76406 23594 | ©6313 29907 ; 
10 9. 70115 = 93680 | 9.76435 | 10.23565 | 10. 06320 ; 10. 29855 $ 
11 70137 93673 | 76464 23536 06327 | 964]; 
12 | 70159 | 93665 } 76493 | 23507 06335 | 29841 (4 
I3 701 80 93658 | 76522 | 23478. 06342 29820 4 
14 | 70202 93650 76551 | 23449 06350 29798 | , 
"Is 70224 93643 76380 2 3420 06357 29776 ] 1 
16 70245 93636 76609 2 3391 06364 | 29755 | 4 
15 70267 | 93628 76639 | 23361 06372 29733 | 4 
4 70288 93621 76668 23332 06379 | 29912 | 
19 | 10310 | 93614 | 766979 . 2330 | 06396 | 2g6go | , 
20 | 9.79332 | 9.93606 9. 76725 10. 23274 10. 06394 | 10. 29668 © 4 
21 70353 93599 | 76754 | 23246 06401 29647]; 
22 70375 93591 | 76783 23217 06409 29625 | 3 
23 70396 93534 | 76812 23188 06416 29604 | ; 
| 24 70418 93577 | 76841 23159 06423 29582. iy 
Eq 70439 | 93569 | 76870 | 23130 06431 29561.] 3 
2 70461 93562 | 76899 23101 606438 295 
27 70482 93554 | 76928 2 3072 66446 29518; 
28 70504 93547 | 76957 23043 06453 | 29496 
29 70525 | 93539 | 76986 | 23014 06461 29475 | 13 
30 | 9.79547 | 9-93532 | 9.77015 | 10. 22985 10. 06468 10. 29453 
31 70568 | 93525 77044 22956 06475 | 29432 
32 70590 93517 77073 22927 06483 29410 | 2 
33 70611 | 93510 77101 22899 06490 293%9 | : 
34 70633 93502 F 77130 | 22870 06498 29307 | 2 
35 70654 93495 | 77159 | 22844 ©6505 29346 | 2 
36 70675 93487 77188 22812 06513 29325 
37 | 70697 | 53486 | 77217 |. 237863 | 656520 29303 | 2 
38 70718 | 93472 77246] 22754 | - 06528 29282 | : 
t 39 | 70739 |___ 93465 77274 22726 656535 29261 | 2 
40 | 9- 70761 9. 93457 | 9.77393 | 10. 22697 10. 06543 10. 29173 2 
| | 41 70782 93450 77332 | 22668 06550 29219} 1 
| 42 70803 | 93442 77361 22639 06558. 29197 
N 43 70824 | 93435 77390 [ 22610 06365 29175 f 
4+ 70846 93427 77418 22582 | 06573 29154. | ! 
45 70867 | 93420 77447. 22553 06580 29133 
f] 46 | 70888 93412 | 77476. 22524 06588 2912 Jl 
| 47 70909 ,| 93495 | 77505 22495 06595 29091 f 
48 70931 93397 77533 22467 06603 296g | 1 
Pj. 79952 933909 } 77562 22438 06610 29948 | 1 
50 | 9. 70973 | 9-93382 | 9.77591 | 10.22409 | 10.06618 | 16, 29027 
150 70994 | 93375 | 77619 22381 | 06625 27765 | 
52 71015 93367 77648 22352 06633 28985 
53 71036 93360 77677 22323 06640 2 8964 
54 71058 93352 77705 22294 06648 28942 
j 55 71079 | 93344 | 77734 22366 06656 | 2004S 
| 56 | 71100 | 93337 77763 22237 06663 2 8900 
| 7 71121 93329 77791 22208 06671 28879 
ö E. 71142 93322 77820 22180 06678 28858 
| 50 71163 93314 77849 22151 06686 28837 
| 60 71184 93307 5879. | 22123 06693 ; 28816 
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— Of ARTIFICIAL Sinos, — and Secants. 31 — 


4 


* 


Pp 2 


58 Degrees. 


— — MS — —— — qꝓ̃.¾̃ TU 


M. Sine: | | Co-fine. Tongent: Co-tang. e -e RE. 
a = — — — — co — —— — 
9 | 9. 71184 9. 93397 | 9.77877 10. 22123 10. 06693 I ane + bs 0 
171205 93299 ] 77906 22094 06701 28795 }- 52 
2 | 71226 93293 { 77935 22063 06709 28774 | 58 
31 71247 93284 77963 22037 06716 | . 28753 [57 
4 | 71268 | 93276 77992 22008 06724 28732 | 50 
; 71289 93269 78021 21980 06731 28711 | 55 
6| 71310 93261 78049 21951 067 39 28690 54 
17] 71331 | 93253 78077 21923 06747 28669 | 53 
$ 71352 | 93246 78106 21894 06754 28648 52 
0 71373 | 93238 78135 21865 06762 20583527 E 
v9. 71393 9.93230 | 9.78163 10. 2183) | 10.06770 | 10, 2860 
1 71414 | 92223 78192 21808 06777 . 28586 |} 49 
u 71435 93215 78220 21780 06785 28565 48 
3 71456 93207 78249 21751 06792 23544 47 
14 71477 93200 78277 21723 o S8 | 28523 | 46 
15 71498 93192 78306 21694 o6808 | 28502 | 45 
6 71519 93184 78334 21666 o6816 | 28461 | 44 
1 | - 71539 93177 | 78363 21637 06823 28461 43 
171560 | 93169 78391 2160g 66831 28440 | 42 
9 71581 93161 78419 | 21580 06839 28419 41 
10 9. 71602 9. 93154 | 9.78448 10. 21552 | io, 06846 10. 28398 40 
1 71622 93146 78476 21524 06854 28378 39 
u 71643 | 53138 78505 21495 06862 23357 | 38 
1 71664 | g3131 78533 21467 06869 28336 |} 37 
4 | 71685 93123 78562 21438 06877 238315 þ 36 
171705 93115 | 78590 21410 06885 28295 [35 
16 71726 93107 78618 21382 06893 | 28274 J 34 
7] 71747 | g3100 78647 21353 o6goo | 28253 | 33- 
15 71767 93092 78675 21325 9698 228233 | 34 
y | 71788 93084 | 78704 21296 06916 28212 1 
p | 9.71809 [. 93077 | 9- 78732 | 10.21268 | 10,06923 | 10. 28194 39 | 
zl 71829 9 3069 78760 21240 06931 28171 29 
z 71850 —— 78789 21211 06939 28150 28 
33 71870 93033 78817 21183 947 28130 | 27 
# | 71891 [93046 78845 21155 06954 | 28109 26 
5 71911 93038 78874 21126 o6g62 28089 25 
z6 71932 93030 78902 21098 06970 28068 24 
n | 71952 | gzozz | 78930 21070 06978 28048 23 
| 71973 | 93014 | 78959 21041 | obgs5 28027 f 22 
yp |__71993 | 93007 78987 21013 | o6bggz | 28007 21 
% | 9.72014 | 9.92999 9. 79015 | 10. 20985 | 10,07001 | 10,27986 20 
(1 72034 92991 | 719043 20957 07009 27965 19 
a | 72055 92983 79072 20928 07017 27945 18 
(3 72075 92975 79100 20900 | 07024 27925 17 
414 72096 | 92968 79128 20872 7032 27904 16 
61 72116 92960 79156 20844 - 07040 27884 15 
6 72137 92952 79185 20815 07048 27863 [14 
#9 72157 | g2944 79213 20757 ©7056 27843 || 13 
61 72157 92936 79241 20759 07064 27823 | 12 
9 |_ 72198 [92929 79269 _ „ — |} Js 
jo | 9.72218 | 9.92921 | 9.79297 } 10.20703 10. 07079 "10. 27782 40 
170 92913 79326 20674 o 27761 9 
21 72259 92905 | 79354 20646 07095 27741 8 
3] 72279 92897 79382 20618 o7403 27/21 i] 7 | 
44 72299 92889 79410 20590 o7zalt | 27701 [6 
5] 72320 92881 79438 20562 07119 27680 | 54 
64 72340 92874 79466 20534 o74225 | * 29660 4 
7] 72360 92866 79495 20505 27134 27649 | "8 | 
81 72381 92858 79523 20477 97142 276519 2 
972401 | g2850 T9551 20449 07459 | 275991 8 
1 e427 - 92842 79579 20421 es ' 27579710 "© if 
| Co-fine. | Sine. 1 Thagents 100-6 ecant.| Steant. TN. | 
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TABLE V. . Of ARTIFICIAL Sines, Tangents, and Secants.* : 1 


0 "Co-fine. | Sine. | Co-tang. 


1 
. 
— 2 If 
44% 


57 Degrees, 


| — —— 
IM. Sine. | Co-ſine, T Tangent. | Co-tang. Secant. |Co-ſcear. | 
1 o | 9472421 | "9.92842 9.79579 | 10.20421 | 10.07158 . 10. 275% |. 6 
1 1 72441 | 92834 79607 20393 07166 27559 | 59 
3 72461 92826 79635 20365 07174 27339 | 5 
| 3 72482 92818 79663 20337 07182 27518 57 
E 7250 92810 79691 20 309 07190 27498 | 56 
5 72522 92803 79719 20281 97197 27478 | 5; 
6 | 72542 92795 79747 20253 }F o7205 | / (27458 | 5, 
12 72562 92787 79776 | 20224 07213 | \ 27438 | 51 
8 72582 92779 79804 20196 07221 | | 27418 | © 
j} _9_|__ 72602 92771 79832 201568 DER. 27398 | 51 
| 10 9.72622 9.92763 9. 79860 | 10. 2014010. 07237 om, 50 
11 72643 92755 79888 26712 07245 27357 | 9 
12 72663 92747 79916 20084 07253 27337 | 48 
13 | 728683 92739 79944 20056 07261 27317 | 4 
243 72703 92731 79972 20028 07269 27297 | 46 
15 72723 92723 80000 20000 97277 27277 | 46 
16 72743 92715 $0028 19972 07285 27257 | 44 
$ 27. 72763 92707 80056 19944 07293 27237 | 43 
18 72783 92699 80084 19916 57301 27217 | 4 
19 72803 92691 80112 198 88 07309 27197 | 41 
20 | 9.72823 | 9.92683 | 'g9. — 2 10. 19860 | 10.07317 | 10.2777 | 4 
211 72843 | 92675 80168 19832 07325 27157 |. 39 
13 72863 92667 80195 19805 07333 27137 | 38 
| 23 7288; 92659 80223 19778 | 57341 27117 | 7 
24 72902 92651 80251 19749 07349 27098 | 
325 72922 92643 $0279. 19721 07357 27078 35 
| 36 72942 92635 89307 | 19693 07365 27058 | 34 
© 39 72962 92627 80335 19665 07373 | , 27038 3 
28 72982 92619 80363 19637 07381 | | 27018 | 32 
29 7 3002 92611 80391 3 19609 07389. 59 9 8 31 
30 | 9.73022 | 9.92603 | 9.80419 | 10. 1958110. 07397 10. 26978. 30 
31 73041 92595 80447 | 19553 | 07405 26959 | 2 
| 32 | 73061 92587 80474 | 19526 07413 26939 | 2 
| 33 73081 92579 80302 19498 | 07421 26919 | 27 
34 73101 | 92571 - 80530 19470 07429. 26899 2 
35 73121 92563 80558 19442 07437 26879 | 25 
36 73140 | 92556 80585 19414 07445 26860 | 2 
37 73160 92546 80614 19356 07454 26840 | 2 
38 73180 92538 $0642 19358" 07462 - 26820 | 2 
39 73200 92530_ 80669 19331 | 07470 26800 | 21 
40 9. 73219 | 9.92522 9. 80697 | 10. 19303] 10. 07478 "10. 26781 12 
41 73239 92514 80725 19275 07486 267611 
42 73259 | 92506 80753 19247 07494 26741 J 1 
43 73278 92498 80781 19219 07502 26722 | 1 
44 73298 92490 80 808 19192 07510 26702 | 1 
45 73318 92482 | 80836 19164 07518 26682 | 1 
46 73337 92473 80864 19136 o7527 | 26663 ] 1 
47 73357 92465 80892 19108 07535 26643 | 1 
48 73377 92457 80919 19081 | 07543 26623 | 1 
49 73396 92449 | $0947 | 19853 o7551_ 26604 | 1! 
50 | 9.73416 | 9.92441 | 9.80973 | 10. 19025 | 10.075 59 10. 10. 26554 1 
| 51 73435 | 92433 | 37003 13997 | o7567 | - 26565 
$2 73455 92425 81030 18970 07575 26545 
$3 73474 92416 81058 18942 07584 26526 
54 | 73494 | 92405 $1086 18914 07592 26506 
55 73513 92400 81113 18887 07600 26487 
56 73533 92392 81141 18859 27608 26467 
57 73552 92 384 $1169 18831 07616 26443 
58 73572 92376 8r196 18804 07624 26423 | 
59 23591 | 92567 81224 | 18776 07633 Br 
60 73671 92359 $1252 : 18548 07641 26389 
angent. To-ſecant. Secant. | ) 
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ABLE v. Of ARTIFICIAL Sine, — and — 33 Degrees. | 
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56 Degrees, 


RA 


M.] Sine. 1 Tangent. ' Co-rang. - — |Co-fecanty, _— 
5] 9.73611 | 9.92359 9. 77252 10.1874 10. 07641 10. 26389 50 
1 73630 92331 [ 81270 18721 07649 | 267 39 
2 73650 92343 | 81307 [18693 07657 26350 | 5B 
; 73669 92334 | $1335 18665 07666 26331 | 57 
4 73689 92326 | 81362 18638 07674 26311 | 56 
; 73708 92318 - 81390 18610 | 07682 26292 | 55 
6 73727 92 310 81417 18582 07690 | 26273 | $54 
1 | 73747 92 392 81445 i8555 | 07698 26233 | 53 
8 73766 92293 $1473 18527 . 07707 26234 | $52 
o | 73785 2228 81 50 18500 07715 26215 $1 
10 | 9- 73805 9. 9.92277 9. $1528 | 10, 18472 10. 07723 | 10. 26195 30 
u 73824 92269 81556 18444 07731 26176 {| 49 
2 | 73843 92260 81583 18417 07740 26157 | 48 
113 73863 92252 81611 18389 07748 26137 47 
14 73882 92244 81638 18362 07156 26118 J 46 
13 73901 92235 $1666 | 18334 07765 26099 | 45 
16 73921 92227 81693 18397 07773 26079 | 44 
17 73949 [ 92219 $1721 18279 07781 26060 [ 43 
18 73959 | 92211 81748 18252 07789 26041 J 42 
19. 73978 92202 $1776_ h 18224 — 07798 26022 _ 41 
10 | 9- 73997 | 9.92194 | 9. 9. 81803 10, 18197 10. 10. 05806 | 10. 26002 | 40 
21 74017 92186 31331 18169 897814 25983 39 
22 74036 92177 81858 18142 57823 25964 [ 38 
23 74055 92169 $1886 _ 18114 07831 25945 37 
24 74974 92167 81913 . 18087 07839 25926 [ 36 
[25 74093 92152 81941 18059 07848 25907 
16 74112 92144 81968 180 32 607856 235887 34 
27 74132 92136 81996 18004 07864 25868 33 
18 74151 92127 3832023 17977 | * 07873 25849 | 32 
19 74170 92119 82051 17949 07881 25830 31 
30 9.74189 [9.92111 9. 82078 10. 1792210. 07889 170. 25877 30 
31 74208 92102 32106 17894 07898 25792 29 
2 | 74227 92094 82133 17867 07906 25773 | 28 
| 33 74246 92086 82161 17839 07914 25754 J 27 
34 74265 92077 $2188 17812 07923 25735 | 26 
35 74284 92069 82215 17784 07931 25716 25 
36 74303 92060 | 82243 17757 07940 25697 [24 
37 74322 92052 82270 17730 07948 25678 | 23 
38 74341 92044 82298 17702 07956 25659 | 22 |! 
[39 74360 | . | 82325 17675 07965 25640 21 | 
40 | 9.74379 | 9. 92027 9. 82352 | 10.17648 | 10,07973 | 10. 25621 | 
4 | 74398 92018 82380 17620 07982 | 25602 | 19 
42 74417 92010 $2407 17593 | - 07990 25583 18 
43 | 74436 92002 82434 17565 07998 25564 | 17 
44 74455 91993 82462 17538 08007 25545 | 16 
| 45 74474 91985 82489 17511 o8015 25526 |] 15 1 
| 46 74493 91976 82517 17483 08024 25507 | 14 
47 74512 91968 82544 17456 o8032 | 254858 [13 
48 74531 |, 91959 82571 17429 8041 E 25469 | 12 
4 |___ 74549 91951 | 82599 r7gor | obdgo9 } .23953 q 21 7 
50 | 9.74568 | 9.91942 | 9.82626 | 10.17374 | 10. 08058 | 10,25432 10 
51 74587 91934 82653 £15 207 o8066 235413 9 | 
| $2 74606 | gigzs $2681 .17319 o8975 | 25394 8 5 
53 74625 91917 $2508 17292 o8083 25375 7 
54 74644 91908 82735 17265 o8092 25356 6 | 
35 74662 91900 82762 17238 o8r00 23338 | 5 
36 24681 91891 82790 17210 o8109 25319 4 
57 74700 91883 32817 17183 08117 25300 3 
58 74719 91874 $2844 | 17156 08126 25281 2 
8 74737 91866 82871 17129 o8134 | 235263141 | 
bo 74756 | 9185) 82899 17101 {| o8143 | 25244 | © | 
Co- ſine. "Vine. | Co-tang.. Tangent. Acer W Secant. M. 


FABLE . Of ARTIFICIAL Sines, — and — — 


— — 


P 


. 


K WW A COS 
* e 
5 FA ES 
"My 


55 Degrees. 


M. Sine. | Co-fine an ROY Co-tang. | Secant. cs Co- Sent | 
Io | 9.74756 | 9.91337 | 9.82899 | 10. 17101 | 10.08143 } 10, 25244” 
1 74775 91849 82926 17074 08151 25225 | 
2 | 74794 | 91840 82953. 17047 | o8160 | 25206 | 
3 74%i2 | g183z | 8298p 17020 o8168 | "25188 | 
4 | 754831 91823 $3008 | 16992 08177 | 25169 
5 74850 91815 83035 16965 | ob185 . 25150 
1 74858 91806 83062 16938] 8194 25132 
£4 74887 91798 83089 16911 o8202 | 325113 
| $ h 74906 91789 83116 16883 o8211 | *' 25094 | 
| 9 74924 91780 $3144 x6856 | o8219 f _. 25076. [ 
| 10 | 9.74943 | 9.91772 | 9.83171 | 10.16829 | 10. 08228 | 10. 25057 | 
11 74961 91763 83198 16802 08237 25039 
112 74980 91755 83225 16775 08245 25020 
13 74999 91746 832 52 16748 08254 | _ 25001 
| 14 | 75017 þ g1738 83279 16720 | 08262 24983 
1 35 h 75036 | 91729 83307 16693 o8271 24964 
| 16 | 75034 91720 83334 16666 83280 24946 
| 37 | 75073 91712 83361 16639 08288 24927 
1181 75091 91703 $3388 16612 08297 | 24909 
22 75110 91694 | , 83415 16585 | 08305 | 24890. 
120 * 9. 91686 | 9. 83442 10, 16558 | 10. 08314 | 10. 24872 
| 21 75147 91677 83470 16530 68323 24853 
22 | -75165 91668 | 83497 16503 08331 24835 
23 | 75134 91660 83524 | 16476 08340 | 24816 
24 | 75202 g165x | 83551 16449 08349 24798 
25 75221 91643 $3578 16422 08357 24779 
26 75239 91634 83605 16395 08366 24761 
| 27 75258 91625 83632 16368 8375 24742 
| 28 75276 91617 83659 16341 08383 24724 
29 . 75294 971608383686 16314 os 322 | 24706 
30 9.75313 | 9.91599 9. 83713 10. 16287 | 10. 08401 10. 24687 
| 31 | 75331 91591 | 83740 16260 {| ⁵ 8409 24669 
32 75349 | g1582 83767 16232 | o8418 | 24650 
33 75368 91573 83795 16205 08427 | 24632 
341 75356 91565 83822 16178 08435 24614 
35 75495 | g1556 83849 16151 038444 24595 
| 36 3 75423 91547 83876 16124 | 083453 24577 
i 37 F 75441 91538 83903 16097 58462 24559 
38175459 91530 83930 16070 | o8470 | 24541 
| 39 j 75478 | 91521 . 16043. 8429. 24522 
| 9. 75496 | 9.91512 9. 9. 83984. 10. 16016 10. 08488 10. 24304 
N 75514 | 91503 $4011 15989 o38496 | 24486 
i 75533 91495 84038 15962 | o8505 24467 
| | . 75551 | 91486 $4065 15938 o8514 24449 
75569 91477 | 84092 15908 } o8523 24431 
| 75587 91468 84119 15881 | o8531 | 24413 
75605 91460 | 84146 15854 08540 24395 | 
75624 91451 $4173 15827 o8549 24376 
75642 | 91442 84200 15800 o8558 | 24358 | ! 
| 7 5660 91433 84227 15773_ 8562 24340 (. 11. 
9.75678 [9.91425 | 9.84254 10.1 5746 | To. 08575 | 1024770 
75696 91416 84280 15720 08584 24394 | 9 
75714 91407 84307 15693 08593 24286 ||, $ 
75732 91398 84334 15666 | o8602 | 24267 | 7 
T5751 91389 84361 15639 o8611 24249 6 
75769 91381 [84388 15612 08619 24231 þ 5 
75787 91372 84415 15585 08628 24213 | 4 
75805 91363 84442 15558 08637 | 24195 [3 
75823 | 91354 | $4469 15531 8646 [ 24/7 | 7 
75841 91345 fF $4496 15504 | o8655 24159 | 7 
75859 | 91336 84523 | 15477 | o8664 | 24141 1.9 
Co-tine. | Sine. | Co-tang. | ] Tangent. [Co-ſecant.] Secant, | 


TABLE 


\ 


— Orr: Sines, — — 


Siae. Co- Ane. | Tangent. | Co-tan x Secant. Co-ſecant. 
[= 9. 75859 | 9:91336 | 9.84523 | 10:15477 16. "16. 08664 | 10.24141 | 
ls | 75877 [91328 84550 15450 o8672 | 24123 } 
F 75895 91319 84576 15424 | 08681 | 24105 
31 75913 | g13io. | 84603 15397 o86go 24087 
41 75931 [9301 845 30 15379 | 68699 24069 
51 75949 91292 84657 15343 08708 | 24051 
| 6 75967 91283 84684 15316 08717 24033 
75985 91274 $4741 | 15289 08726 24015 
| 8 76003 | 91267 84738 15263 08734 | 23997 
g | 76021 212572 | 84764 | 15236 | 08743 | 23979 | 
[To | 9.76039 | 9.91248 | 9.84791 | 10,15209 | 10.08752 | 10. 23961 
| 76057 91239 | 84818 | 15182 08761 23943 | 
2 | 76075 91230 84845 15155 08770 | 23925 | 8 ff . ] 
| 13 76093 91221[ 84872 15128 08779 23907 | 47 | 
14 | 76111 | 91212 84899 15101 08788 23889 46 | "ag ih 
1, | 76129 91203 84925 15075 08797 23874 | 45 
[16 | 76146 | ' 91194 84952 15048 08806 33854 ] 44 | 
[17 | 76164 91183 84979 15021 08815 23836 ] 43 | 
| 18 76182 91176 85006. 14994 o8824 23818 F 42 
| 19 76200 | 91167 85033 14967. | 8833 233800 41 | 
| 20 | 9.76218 | 9.91158 ] 9. 85039 | 10. 14941 | 10, 08842 | 10. 23782 40 1 
21 76236 91149 85085 14914 o88zz | 2376422 
22 76253 | 91141 85113 14887 o8859 23747 | 3s | 
| 23 76271 | 91132 85140 14860 08868 | 23729 J 37 | 
241 76289 | g1123 85166 14834 . o8877 | 23741 1 36 
[25 | 76307 91114 85193 14807 08886 23693 35 
| 26 76324 91105 3 85220 14780 | o8895 23676 | 34 
27 76342 91096 85247 14753 o8904 e 23658 } 33 | 
| 28 76360 | 91037 85273 14727 o8 913 23640 | 32 F + 
29 76378 91078 [33300 14700 ] 05922 23622 31 
30 9. 76395 9.91069 9. 85327 1. 14673 10. 08931 10. 23605 f 30 
76413 | 91090 85354 14646 08940 | 23387 | 29 
76431 91051 85380 14620 08949 | 23569 | 25 | 
33 76448 | 91042. 85407 14593. | 08958 23552 } 37 
34 | 76466 | 91034 | 85434 14566 08966 23534 | 26 
| 76484 91023 85460 14540 08977 23516 25 
36 76501 91014 | 85487 14513 o8987 23499 24 
76519 91005 85514 144%6 | o8995 23481 J 23 
76537 90996 $5540 14460 | ogoo4 23463 | 22 
[39 |__76554 90987 85567 14433 | 99013223440 J_2t 
10 | 9.76572 | 9.90978 | 9.85594 | 10.14406 | 10. 92 10. 23428 | 20 
76590 gogo 85620 14380 | 99031 23410 | 19 
76607 gogbo 85647 | 14353 ogo4o | 23393 | 18 
76625 g0951 85674 14326 | 09049 23375 | 77 
76642 | 90942 | 85700 14300 og058 23358 | 16 
76660 90933 85727 14273 09067 23349 | 15 
76677 | gog24 85754 14246 | oy076 2332314 
7669 5 90915 5780 14220 ogo8s 23395 } 13 
76712 90905 85807 | 14193 09995 23288 [12 
11. 76730 90896 85834 1.4166 ogiog | 23270 S 1a 4 
ro 9. 76747 9. 90887 | g. 85860 | 20, 14140 10. 09113 10, 23253 10 
9 76765 | g0878 85887 14113 09122 23235 1 
8 76782 go86g 85913 14087 09131 - 23248 
hy 76800 | go86o 85940 14060 09140 23200 | 7 | 
6 768193 [ 90851 85967 14033 89149 231335 
5 768335 | 90842 | 85993 1.4007 09158 23165 | 5 } 
4 76852 90832 $6020 13980 09168 23148 | 4 } 
3 76870 [905823 86046 13954 09127 23130 | 3 
3 76887 [ 905814 86073 13927 09186 2311342 
t 76904 90805 86100 13900 09195 2 3096 & 3 
0 76922 90796 $6126 | 13874 | 09294 23078 | ® þ 
| Co-fine, | "Sine. To-tang. Tangent.|Co-ſccant.| Secant. NM. 


54 Degrees. 


1 ABLE V. Of a ARTIFICIAL Sie, — 0 Secamts. 36D 


TaBL 
I M.] Sine. | Co-tine, Tangent. Deng | Secant,” — = M, 
' © | 9. 76922 9. 90796 | 9.86126 | 10. 10. 13874 | 10. 09204 | 10. 23078 | 2 1 
1 76939 9078) 86153 13847 09213 23061 [39 I 
21 76957 90777 86179 13821 09223 | 23043 | 58 2 
3 | 76974 90768 86206 13794 092 32 23026 |. 57 3 
4 76991 90759 862 32 13768 o924t 2 300g. | 56 4 
$ 77009 90750 862 59 13741 ©9250 22991 [35 7 
6 77026 90741 86285 13715 09259 22974 | $4 6 
7 77043 90731 | 86312 13688 9269 | 22957 | 53 7 
8 77061 90722 86338 1 3662 09278 | 22939 | 52 -$ 
WW. 77078 | go7l3 | 86365 13635 og287 22922 | 51 g 
10 | 9.77995 | 9.99704 9. 86392 | 10.13608 | 10.09296 | 10. 22905 50 7 | 
11 77112 90694 86418 13582 og 306 22888 2 * 
12 771309 90585 86445 13555 og9315 22870 | 48 12 
1! 13 | 77147 90676 86471 | 13529 9324 228533 | 47 13 
14 77164 90667 | 86498 I 3502 09333 22836 | 46 14 
15 77181 90657 86524 13476 09343 22819 435 15 
16 | 77199 ⁶ 90548 86554 13449 09352 22801 | 44 16 
| 17 n 86577 13423 09361 22784 | 43 17 
18 77233 906 30 86603 13397 09370 22767 | 42 18 
19 77259 ñ 90620 866 30 3 29238 22790. | 44. 19 
20 9. 77268 { 9.90611 9. 86655 "10. 13344 $3344 | 10, 09389 | 10.22732 | 40 20 | 
27 77285 | 90602 86683 | 13317 09398 22715 | 39 1 
22 773092 903592 | 86709 13291 | oggos 22698 [38 22 
23 77319 90583 86736 13264 | 09417 22631 | 37 23 
24 77336 99574 86762 13238 09426 22664 | 36 10 
25 77353 | 99565 86789 13211 09435 22047 | 35 25 
26 77370 90555 $6815 13185 09445 22630 } 34 26 
27 [ 77387 90546 86842 13158 09454 | | 22613 | 33 a 
28 | 77405 | 90537 | 86868 13132 09463 22595 
29 | 77422 | 90327 86894 |___13i06 | 09473 |__ 2250 Ju. . 
30 9. 77430 9. 90518 9. 86921 | 10. 13079 10. 09482 16. 22561 | 30 0 | « 
31 77456 90509 86947 13053 09491 22544 | 29 T 
32 77473 90499 86974 13026 09501 22527 | 28 32 
33 77490 90490 87000 1 3000 o9510 22510 | 27 33 
34 | 77507 90480 87027 12973 09520 22493 | 26 14 
35 77524 90471 87053 12947 09529 22476 ] 25 35 
36 77541 90462 | 87079 12921 09538 | 22459 | 24 30 
37 | 77558 90453 87106 | 12894 09548 22442 | 23 5 
38 77575 90443 87132 12868 09557 22425 [22 zi 
39 77592 | 90434 87158 | 12842 99566 22408 | 21. 2. 
40 9. 77609 | 9.90424 | 9.87185 10. 12815 | 10. 09576 10.22391 | 20 1 9 
41 77626 90415 87211 12789 og 8 22374 | 19 41 
42 77643 90405 87238 12762 09595 22357 | 18 2 
43 77660 90396 87264 | 12736 09604 22340 | 17 43 
44 77677 90386 87290 12710 | og613 22324 | 16 44 
45 | 77694 90377 87317 12683 09623 22306 | 15 Wi; 
46 | 77711 90 358 $7343 12657 096 32 22289 | 14 46 
I 471] 97727 | - 90358 7369 12631 0964 2 22272 | 1; Wis 
45 | 77744 | 99349 87396 12604 09651 22256 | 1 WM 
(_49_|__77761 f_ 90339 | 87422 | 12578 [9661 22239 |.'! 
50 | 9.77778 9. 90330 | 9. 87448 | 10.12552 | 10. 09670 | 10.22222 | 10 0 g 
1 51 77795 90320 87475 | 12525 | og68s 22205 | 9 Ws 
52 77812 90311 87501 [ 12499 09689 22188 | 3 a: 
$3 77829 90301 87527 | 12473 99699 22171 | 1 ls; 
54 77846 90292 87554 12446 | 09705 22154 6 
$5 . 77862 902 82 87580 12420 09718 221385 55 
56 77879 90273 87606 12394 09727 22128 | 4 56 
$7 77896 90263 87633 12367 09737 22104 3 $7 
$8 | 57913 90254 | 87659 12341 09746 22087 | 2 58 
89 77939 90244 57685 12315 09756 22070 | 1 59 
77946 90235 87711 12289 09765 22054 | © bo 
| Co-tine. | Sine. | Co-tang. | Tangent. | Co-ſecant.| Secant. M. | Co 
| = — | 
53 Degrees, Q q 
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| 0 2060 a0 he he 


Tzzue V. Of Ax Tir ter at, Sines, 
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- 


| 


M. ] Sine. | Co- ſine. Tangent. Co-tang. | Secant. Co- ſecant. 
o 9. 77946 9. 90235 | 9.87711 10. 12289 1. 9765 190.22054 |. Go 
1 77963 90225 57738 12262 09775 22037 | 59 
2 77980 90216 87764 12236 09784 22020 | 88 
3 | 77997 90206 7790 12210 09794 22003 | $7 
4 78013 90197 87817 | 12183 09803 21987 | 56 
5 78030 90187 37843 121597 99813 21970 | 8s 
6 78047 90178 87869 12131 o982 2 21953 | $4 
1 | 78063 90168 87895 12105 09832 21937 | $3 
I 8 78080 90159 87922 12078 ©9841 21920 | $2 
9 78097 90149 | 87948 12052 09851 21903 | $1 
10 | 9. 7N13 | 9.90139 | 9.87974 | 10. 12026 | 10. 09861 10. 21887 5 
11 781 30 90130 88000 12000 o9870 21870 l 49 
12 78147 90120 88027 11973 09880 21853 | 48 
13 78163 90111 88053 11947 o9889 21837 | 47 
14 78180 90101 88079 11921 09899 21820 | 46 
15 78197 90091 88105 11895 oggog 21803 | 45 
16 78213 90052 88131 11869 ©9918 21787 | 44 
17 782 30 90072 88158 11842 09928 21770 | 43 
18 78246 90063 88184 | 11816 | 09937 21754 | 42? 
9] 78263 | googz 88210 | 11790 | ©9947 21737 | 41 
20 | 9. 78280 9. 90043 9. 8823610. 1176410. 09957 | 10.21720 | 40 
21 78296 90034 882 62 11738 09966 21704 ][ 39 
22 78313 90024 88289 11711 09976 21687 | 38 
23 78329 90014 88315 11685 | og S8 21671 J 37 
4 78346 9005 88341 11659 9995 21654 | 36 
25 78362 89995 88367 11633 10005 21638 | 35 
26 78379 89985 88393 11607 1001 5 21621 | 34 
71 78395 | 89996 88420 11580 10024 21605 | 33 
28 78412 89966 88446 11554 10034 21588 | 32 
19 78428 899 56 88472 11528 10044 21572 31 
30 9. 78445 | 9.89947 9. 8849810. 11502 10. 10053 10. 21555 | 30 
3l 78461 89937 88524 11476 10063 21539 | 29 
32 78478 89927 88550 11450 10073 2152228 
33 78494 89917 88576 11424 10082 21506 [27 
34 78510 89908 $8603 11397 10092 21490 | 36 
35 78527 | 89898 88629 11371 10102 21473 | 25 
36 78543 89888 88655 11345 10112 21457 | 24 
37 78560 89879 88681 11319 10121 21440 | 23 
3 78576 89869 88707 11293 10131 21424 | 22 
39 78592 89859 88733 11267 10141 21408 | 21 
4 9. 78609 | 9g. 89849 | 9. $8759 | 10. 11241 | 10.10151'| 10.21391 | 20 
4I 7862 5 89840 88786 11214 10160 21375 19 
42 78642 | 89830 88812 11188 10170 21858 | 1 
43] 78658 89820 88838 11162 10180 2124217 
44 78674 89810 88864 11136 10190 21326 | 16 
45 78691 89801 88890 11110 10199 21309 | 15 
46 78707 89791 88916 11084 10209 21293 [14 
47 78723 89781 88942 11058 10219 21277 13 
48 78739 89771 88968 11032 10229 21261 | 12 
91 78756 $9761 88994 | 11006 10239 | 21244 | I! 
jo | 9.78772 | 9. 89752 9. 89020 | 10, 10980 .| 10. 10248 | 10,21228 | 10 
51 78788 | 89742 89046 10954 10258 21212 9 
2 | 78805 | 89732 | 89073 10927 10263 [ 21195 
53 78821 89722 89099 10901 10278 21179 7 
34 78837 89712 89125 | 10875 10288 21163 6 
55 78853 89702 89151 | 10849 10298 21147 | $ 
56 78869 $9693 89177 10823 10307 21131 4 
57 78886 89683 89203 10797 10317 21114 3 
58 78902 | 89673 89229 10771 10327 21098 2 
9 738918 | 89663 89255 10745 10337 21082 I 
bo 78934 89653 89281 10719 10347 21066 o 
| Co-tine. | Sine. To- tang. | Tangent. Co- ſecant.] Secant. M. 
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— * Of ARTIFICIAL Sines, Tangents, and — 


33 Degre 


51 Degrees, 


M.] Sine. Co- ſine. Tangent. Co-tang, |. "a Go Seen P? M. 
o | 9.78934 | 9.89653 | 9. 89281 | 10.10719 | To. 10347 | To. "10. 21066 | 0 
1 78950 89643 89307 10693 | -- 10357 21050 | | 
2 78967 89633 89333 10667 | 10367 21033 2 
3 78933 89624 89359 10641 10376 21017 J 55 3 
4 73999 89614 89385 | 10615 10386 21001 36 4 
5 7901 5 89604 89411 10589 10396 20985 | 55 5 
6 | 79031 89594 89437 10563 10406 20969 | 54 6 
7 79947 89584 89463] 10537 10416 20933 7 
8 79063 89574 89489 10511 10426 20937 $ 
9 79979 $9564 j 89515 | 10485 | 10436 20921 | 51 ] 
10 (9. 79095 | 9.89554 | 9. 89541 | 10. 10459 10. 10446 10: 2690; . | 10 
11 79110 89544 | 89567 10433 10456 | 20589 1 
12 79128 89534 89593 10407 10466 20872 12 
13 79144 89524 89619 10381 10476 20556 3 
14 79160 89514 89645 10355 10486 20840 | 14 
15 79176 | 89504 89671 10329 | 10496 20324 l5 
16 | 79192 89495 | 89697 10303 10505 20808 16 
17 79208 89485 89723 10277 10515 20792 | 17 
18 | 79224 89475 89749 10251 10525 20776 10 
22 | 79240 89465 89775 | 10225 | 10535 20760 
20 | 9.79256 | 9.89455 | g. 89801 | 10. 10199 | 10.10545 | 10. 20744. 
21 79272 89445 89827 10173 10555 20728 
22 79288 89435 89853 10147 10565 20712 | 38 
23 79394 89425 89879 10121 10575 20696 3 
24 79319 89415 89905 10095 10585 20681 | 36 
25 79335 89405 89931 10069 10595 20665 | 35 
26 79351 89395 89957 10043 10605 20649 | 34 
27 79367 8938 5 89983 10017 10615 | ; 20633 | 33 
28 79383 89375 gooog ©9991 10625 | 26617 | 52 
29 79399 } 39364 90035 99965 _10636 20601 
30 | 9.79415 | 9.89354 | 9. 90060 | 10.09939 10. 16646 | 10. 20585 
31 79431 89344 90086 ogg14 10656 20569 
2 79447 89334 90112 o9888 10666 20553 * 
33 79463 89324 90138 9862 10676 20537 7 
34 79478 89314 90164 09836 10686 2052226 
35 79494 89304 901 90 og810 10696 20506 | 258M; 
36 79510 89294 90216 09784 10706 20490 30 
37 79526 89284 90242 09758 10716 20474 | 23 37 
38 79542 89274 90268 097 32 10726 20458 | jb 
39 79558 89264 90294 97066 10736 20442 
40 | 9.79573 9. 39254 | 9.99320 | 10.09680 10. 10746 10. 2042 
41 79589 89244 90346 09654 10756 20411 
42 79605 89233 | 90371 09629 10767 20395 5 
43 | 79621 8922 3 90397 og603 10777 20379 6 
44 79636 89273 90423 09577 10787 20364 44 
45 79652 89203 90449 | 99551 10797 20348 65 
46 79668 89193 90475 9525 10807 203320 
47 79684 89183 90501 09499 10817 20316 
48 79699 89173 90527 09473 1082 7 20301 | 1207+ 
49 79715 89162 90553 | 09447 10838 20285 | 1 
50 [9.79731 | 9: 89152 | 9.90578 | 10. 09422 10, 10848. 10. 20269 | 16 0 9. 
51 79746 89142 go604 09396 10858 20254 | nj. 
52 79762 891 32 906 30 09370 10868 20238 IL 
53 79778 89122 90656 09344 10878 20222 53 
54 79793 89112 90682 09318 10888 20207 54 
55 79809 89101 90708 09292 10899 20191 55 
56 79825 89091 997 34 09266 10909 20175 | 56 
57 79840 89081 90759 9241 10919 20160 y 
58 79856 89071 90785 09215 10929 20144 58 
| 59 79873 89060 90811 og i889? 10940 20128 | 59 
_60 | 79887 89050 90837 09163 10950 20113 bo 
| Co- ſine.] Sine, | Co-tang. | Tangent. | TTo-ſecant;] Secant. 1 


1 


5b E V. Of ARTIFICIAL Sines, Tangents, and Secants. 39 Degrees. 
33 = ' Dy ih 


| 


M.] Sine. Co-fine, Tangent. Co- tang. Secant. |Co-ſecant. 
0 9. 79887 [ 9. 890509. 908 37%. 10. 09163 | 10.10950 | 10.20113 
| | 79903 89040 90863 9137 109660 20097 
2 79918 89039 90889 9111 10970 20082 
3 | 79934 89020 90914 09086 10980 20066 
4 | 79959 89009 90940 09060 10991 20050 
5 79965 38999 90966 090 34 11001 20035 
6 79982 88989 90992 o9008 11011. | 20019 
7 | 79996 88978 91018 o8982 11022 20004 
$ 80012 | 38968 910433 8957 11032 19988 
9 | 80027 88958 9109 | 08931 11042132973 
109. 9. 800439. 88948 9. 91095 | 10, 08905 10. 1105210. 19957 
Il 80058 88937 91121 o8879 11063 19942 
12 80074 88927 91147 o8853 „51 19926 
13 80089 38917 91172 08828 11083 19911 
14 80105 88905 91198 08802 11094 19895 
i5 | 80120 88896 91224 08776 11104 19880 
16 80136 88886 91250 08750 11114 19864 
11 80151 88875 | 91276 08724 | 11125 19849 
10 801 66 88865 91301 o869g 11135 19834 
9g | $0182 8885 5 r 08673 73 | I1145 19818 
20 | g. 80197 | 9. 88844 9. 9.91353 "To: 08647 10. 11156 | To. 19803 
1 80213 88834 91379 08621 11166 19787 
12 80228 88824 91404 08596 11176 19772 
23 80244 88813 91430 08570 11187 19756 
4 80259 88803 91456 08544 I1197 19741 
25 80274 88793 91482 o8518 11207 19726 
26 80290 $8782 91507 08493 11218 19710 
77 $0305 88772 91533 08467 11228 19695 
2d 80320 88761 91559 08441 11239 19680 
29 80336. 28825 21585 08415 11249 19664 
zo 9. 50351 9. 9. 58741 9.91670 10. 08390 | 10. 11259 10. 19649 
3 80 366 88730 91636 08364 11270 19634 
32 80382 88720 91662 08338 11280 19618 
3 | . 80397 88709 91688 08312 11291 19603 
4 80412 88699 91713 08287 11301 19588 
33 80428 88688 91739 08261. 11312 19572 
0 80443 88678 91765 082 35 11322 19557 
y 80458 $8668 91791 * 08209 I1332 19542 
zb 80473 88657 91816 08184 11343 19527 
y 80489 88647 91842 88158 | 11353 | 19511 
69. 80504 | 9.38636 | 9.91868 10. 0813210. 11364 | 10. 19496 
Fl 80519 88626 91893 o8107 11374 19482 
1 805 34 88615 91919 o8o81 11385 19466 
| $0550 88605 91945 08055 11395 19450 
#] 80565 88594 | 91971 odoꝛg 11406 | 19435 
45 80580 88584 91996 08004 11416 19420 
6] So5g5 88573 92022 07978 11427 19405 
47 80610 88563 92048 07952 11437 19390 
0 80625 88552 92073 07927 11448 19375 
49 80541 88542 92099 07901 11458 | 19359 
5 | 9. 80656 | g. 88531 | 9.92125 | 10. 10. 07875 10. 11469 10.19344 
1 | 80671 88521 92150 07850 11479 19329 
52 80686 88510 92176 07824 11490 19314 
53 80701 8499 92202 7798 11501 19299 
54 80716 1455 92227 07773 11511 19284 | 
5 80731 88478 92253 07747 11522 19269 
56 80746 88468 92279 97721 11532 19254 
7] 3076288457 32304 67696 11543 19238 
50 80777 88447 92330 07670 11553 19223 
59 80792 $8436 92 356 07644 11564 19208 
bo 80807 $8425 92381 07619 11575 1919317692 
Co- ſine. Sine. Co- tang- 11 angent. e | Sccant. DE 


Qq2 


50 Degrees, 


TR 


» 


7 


919 5 r 
. 


TABLE v. of ARTIFICIAL ines, Tang, and Secants. got Degrees 


/ 


ͤ Uö⁰ũ 


MK 


8 


pe Co-ſecant|] | 
10. 11575 | 10. 19193, 7 
11585 19178 [55 
11596 19163 [58 
11606 19148 57 
11617 19133 56 
11628 19118 | 5; 
11638 19103 54 
11649 19088 | 53 
11660 1907 52 
I. 1670 ___ 904 $1 

10. 11681 | 10. 19043 | 56 
11692 19028 | 49 
11702 19013 | 48 
11713 18998 | 47 
11724 13983 | 46 
11734 18968 | 45. 
11745 18954 | 44 
11756 18939 | 43 
11766 18924 | 42 
11777 18909 | 41 

10.11788 | 0.18894 | 4o 
11799 18879 39 

11809 18864 | 38 

* — 18849 | 37 
11831 18834 | 36 
11842 18820 | 35 
11852 18805 | 34 
11863 18790 | 33 
11874 18775 | 32 
— 18760 | 31 

10. 11895 | 10.18746 | 30 
11906 18731 | 29: 
11917 18716 | 28 
11928 18701 | 27 
11939 18686 |] 26 

11949 18672 | 25 
11960 18657 | 24 
11971 18642 | 23 
11982 18628 | 22 

___ 11993 18613 | 21 

10. 12004 | 10, 18598 | 20 
12015 18583 | 19 
12025 18569 | 18 
12036 18554 | 27 
12047 18539 | 16 
12058 18525 | 15 
12069 18510 | | 
12080 18495 | 13 
12091 18481 J 12 
I2102 18466 11 

— 

10. 1211310. 1845 10 
12123 18437 
12134 184224 
12145 þ 1 8408 
12156 18393 

12167 18378 
12178 18364 
12189 18349 
12200 18335 
12211 18320 
12222 4 18306 


M. Sine. Co-fine. Tangent. 
o 9. 80807 || 9. 8842 5 9.92381 Re 
11 30822 88415 | 92407 07593 | 
2 80837 | 88404 9243 07567 
3 80852 88394 9245 07542 
4 | 30867 88383 92484 07516 
. 5 | 80882 88372 92510 ©7490 
6 80897 88362 92535 07465 
? 80912 88351 92561 07439 
| 80927 88340 92587 07413 
9 80942 88330 92612 07388 
10 | 9. 80957 9. 88319 | 9.92638 | 10.07362 
ir | 80972 | 88308 92663 07337 
12 80987 88298 92689 07311 
13 81002 88287 92715 07285 
14 81017 88276 f 92740 07260 
15 81032 88266 92766 07234 
16 81046 88255 92792 07208 
17 81061 88244 92817 07183 
18 | 81076 88234 92843 7157 
19 81091 88223 92868 07132 
20 | 9.81106 9. 88212 9. 9289410. 07106 
21 81121 88201 92920 780 
22 81136 88191 ; 92945 o7055 
23 81151 88180 92971 07029 
24 81166 88169 92996 07004 
25 81180 88158 93022 06978 
26 81195 88148 93048 06952 
274 81210 88137 93073 06927 
28 81225 88126 93099 06901 
29. 81240 88115 93124 06876 
39 | 9.81254 | 9. 88105 | 9.93150 | 10.06850 
31 $1269 | 88094 93175 0682 5 
32 81284 88083 923201 06799 
33 81299 38072 93227 06773 
34 81314 | $8061 93252 06748 
35 81328 880530 93278 06722 
36 | 831343 88040 93303 06697 
37 81338 88029 | 93329 06671 
38 81372 88018 93354 06646 
39 $1387 88007 | 93380 06620 
49 | 9.81402 | 9.87996 9. 93406 10.06594 
41 81417 87988 | 93431 06569 | 
42 $1431 87975 93457 06543 
43 $1446 87964 93482 06518 
44 $1461 $7953 93508 06492 
45 81475 87942 93533 06467 
46. | $1490 87931 93559 06441 
47 81505 87920 | 93584 06416 
48 81519 87909 93610 06390 
49 $1534 |__ 87898 93635 5364 
50 | 9.81549 | 9.87887 | 9.93661 | 10. 06339 
31 81563 87877 93687 N 
52 81578 87866 93712 06288 
| 53 $1592 87855 93738 06262 
54 81607 87844 93763 06237 
55 81622 87833 93789 0621¹ 
56 81636 87822 93814 06186 
57 81651 87811 938.40 06160 
68 | 81665 87800 93865 06135 
81680 | 87789 93891 06109 
| 81694 87778 93916 06084 
Co- fine.] Sine. 


Co-tang. | Tangent. — Cecant. TH 


49 Degrees. 


— 


10 


ABLE V. Ot AETIFICIAL Sines s, Tangent, and — 2 Degrees. 


48 Degrees 


= M. e Ie. (Config Tanabe Co- tang. - Secant. 1 3 
o | 9: 8169+ | 9.87778 | 9.93916 10. 06084 1 TI uw © 
2 11 32 87767 93942 06058 Ti" | 8 ** 
IT | : $1938 07750 93967 - 06033 12244 18277 | 58 
50 +3 - yh * 8 93993 06007 12255 13282 E 
56 4 IE MEE 6. 94018 05982 |/ 12266 18248 22 : 
bt | 5 2235 87723 94044 05956 12277 1855 fe 
N | * - 3837712 94069 05931 12288 1 7 33 if 
52 mid, 87701 94095 ©5905 12299 | 19354 | 3 
8 | avg 87690 94120 95880 | 12319 181 : 2 
50 * — _ 1 87679 94146 | 05854 12321 1 1 11 
a [10 7 9. 87668 | 9.94171 J 10. 05829 10. 12332 10. 1161 | 70 
— = * 387657 94197 | o5803 | 1234 161 6 3 
4 2 835 87646 94222 05778 12 54 18 , 15 
4 13 3 2 | 87635 94248 05752 21 "076 | 4 
45. 121 Bots 97 87624 94273 05727 12376 | * | " 
44 Ls 3 87613 94299 05701 12387 18089 1 
43 L . 92 $7601 94324 05676 12399 180 2447 
* 7 3 7590 94350 05650 12410 18065 1 
be [1 * [ 87579 94375 0562 5 12421 8 6 2 
40 r | $7568 94401 05599 12432 18031 Po i 
| 20 [9.81983 87557 E 26 e —— 
D e e , e; 
37 _ wa $7535 94477 05523 12465 17988 38 
„ de 7524 94503 05497 12476 17974 ; 
35 | 24 . 4 $7513 94528 05472 12487 17959 * 
34 br re 87501 94354 05446 | 12499 * + 
BY | go 9 87490 94579 05421 12510 I — 5 
"2 | 77 WY 87479 94604 ©5396 12521 rs ” 
| G 2 87468 94630 05370 12532 17963 32 
- 29 | —.— 87457 94655 05345. 12543 17888 + 
29 30 9. 82126 9. 87446 | 9.94681 | 10.0 19 54 10. 
28 31 82141 $7434 94706 * _ ——_— Zo 
27 | 32 82155 87423 947322 05268 | 8 
26 33 2 87412 94757 3 12288 1 - 
1 ed 37495 94303 05217 12599 15070 26 
| 94808 05192 | 
23 36 h ay 87378 94834 3 Pn 7 — ye | 
22 4 8 2 87367 94859 05141 12633 17774 © 
21 3 eee, 87356 | 94884 05116 12644 17760 | 22 | 
32 8 87345 94910 | 5090 12655 19948 | a | 
40 9. 3 9. 87334 [9.94935 | 10. 05065 10. 12666 15. 17731 8 
1 zn vow} 05039 12678 717 1 
42 22277 87311 94986 05014 12689 Lk | 8 
2 3 87300 95012 04988 12700 17689 | 17 
+ 2 87288 95037 04963 12711 17674 16 
„„ | eel 
1 272 * — 7 04912 12734 17646 14 
2 E 04887 27 7 3 
a — $7243 95139 04861 12757 17628 i2 | 
50 | 9. 2 5125 | * 12768 — ET 
5 3 9. 87221 | 9.95190 10. 04810 10. 12779 | 10.17590 | 10 | 
-* - 424 87209 95215 047385 | 12791 17576 | 
$ 328 87198 95240 04760 12802 17561 | ; | 
3 $2453 87187 9526 04734 12813 17547 
i 32 35755 95291 ©4709 12825 17533 6 
56 325 87164 95317 04683 12836 17519 5 
z bs Pa 4c 87153 95342 04658 12847 1750S F 4 | 
| 95 * 87141 95368 04632 12859 174913 
Fl 8 * 87130 95393 04607 12870 17477 | 2 | 
9 2537 $7719 5418 $2 44 
9 $2537 954 045 12881 17463 14 
7 Gone: * 11072 95444 04556 12893 17449 o | 
IM e. ine. ] Co-rang. Tangent. |Co-fecant. Secant. IM. 


| M. ] Sine. Co:ſine. Tangent. Co- tang. Secant. Co- feen | 
| © [| 9.82551 | 9.87107 | 9.95444 | 10.04556 | 10.12893 | 10. 17449 TN 
| 1 | 82565 87096 95469 04531 12904 17435 | 59 | 
| 2 | $2579 87085 95495 04505 12915 17421 |, 58 | 
| 3 82593 87073 | 95520 04480 12927 17497 | 57-| 
4 | $2607 87062 95545 04455 12938 17393 | 56 | 
| 5s | 82621 | 87050 95571 04429 12950 17379 | 55 
tf 6.4 82635 87039 95596 04404 12961 17365 | 51 
f - | $2649 $7028 || 95621 | 04378 12972 . 27351 53 
| 8 82663 $7016 95647 | - 04353 12984 117337 52 
* 9 82677 87005 | 95672 04328 | 12995 17323 "$1 | 
10 | 9.82691 9. 86993 | 9.95698 | 10.04302 | 10.13007 10. 1730) | 50. 
11 82705 86982 95723 04277 13018 17295 | 49 | 
12 |F 82719 86970 [95748 04252 13030 17281 | 48 | 
F 13 82733 86959 95774 04226 I 3041 17267 | 47 
| 14 82747 86947 95799 04201 | 13053 17253 | 46 | 
15 82761 86936 95825 04175 13064 17239 | 45 | 
16 82775 86924 95850 04150 13076 17226 | 44 
17 $2788 86913 95875 04125 13087 17212 | 43 
18 82802 86902 95901 04099 13098 | 17198 |: 42 
| 19 82816 $6890 95926 04074 13110 17184 | 41 
20 | 9.82830 f 9. 86879 | 9.95952 | 10. 04048 10. 13121 10.17170 | 40 
21 82 844 86867 95977 04023 13133 17156 | 39 | 
22 82858 86855 96002 03998 13145 17142 | 38 | 
FEr 82872 86844 96028 03972 13156 17128 | 37 | 
| 24 82885 86832 96053 03947 13168 17115 | 36 | 
125 82899 86821 96078 03922 13179 17101 | 35 | 
| 26 82913 86809 96104 03896 13191 17087 | 34 | 
L 27 82927 86798 96129 03871 13202 17073 | 33 | 
| 28 82941 86786 96155 03845 13214 17059 32 
29 82955 86775 96180 03820 13225 17045 | 31 
30 | 9.82968 | 9.86763 | 9.96205 | 10.03795 | 10.13237 | 10.17032 | 30 
3 82982 86752 | 96231 03769 , 13248 17018 | 29 | 
32 82996 86740 96256 03744 1 3260 17004 28 
33 83010 86728 96281 03719 13272 16990 | 27 | 
34 $3023 86717 96307 03693 I 3283 16977 | 26 | 
| 35 83037 8670 5 96332 03668 13295 16963 | 25 
| 36 83051 86694 96357 03643 13306 16949 | 24 
37 $3065 86682 96383 03617” 13318 16935 | 23 
38 83078 86670 96408 03592 13330 16922 | 22 
39 83092 86659 | 96433 03567 13341 _ 16908 | 21 
40 | 9.83106 | 9. 86647 9. 96459 | 10. 03541 10.13353 | 10. 16894 | 20 
41 83119 86635 96484 03516 17365 16880 || 19 
42 83133 86624 965 10 03490 132376 16867 [18 
43 83147 86612 } 96535 03465 I 3388 16853 | 17 
44 83161 86600 96560 03440 13400 16839 | 16 
45 83174 86389 96586 03414 I3411 16826 | 15 
46 83188 86577 96611 03389 13423 16812 | 14 
47 83202 86565 96636 03364 13435 16798 | 13 
48 83215 86554 96662 03338 L3446 16785 | 3 
49 83229 86542 96687 ©3313 13458 16771 [171 
50 | 9, $3342 | 9.86530 | 9.96712 | 10.03288 | 10.13470 | 10.16758 | 10 
51 83256 86518 96738 03262 13482 16744 9 
52 83270 86 507 96763 03237 13493 16730 8 
53 83283 86495 96788 03212 13505 167% ² 
54 83297 86483 96814 03186 13517 16703 6 
55 83310 86472 96839 03161 13528 16690 5 
56 83324 86460 96864 03136 13540 16676 | 4 
57 83338 86448 96890 03110 13552 16662 3 
58 83351 86436 96915 03085 13564 16649 | 2 
59 83365 86425 96940 03060 13575 16635 | 1 
60 83378 86413 | 96966 03034 13587 16622 | © 
} Co-ſine. | Sine. | Co-tang. | Tangent, | Co- ſecant.] Sccant. I M. 
— | — — — — — 


TABLE V. Of ARTIFICIAL hs Tangents, and demand — 


F maJ—y—ññ OR 


9 


47 Degrees. 


m_ 


S |© > —1 On wi bs ww ty = o\ = 
4 > 


11 
| 
i 


1 


/ cada co 


1 Co- ſine. 


e Co-tang. 


9. 86413 
86401 
86389 
86377 
86366 
86354 
86342 
86330 
86318 
86 306 


9. 96966 
96991 
97016 
97042 
97067 
97092 
97118 
97143 
97168 
97193 


36253 


86 


86259 
86247 
86235 
86223 
86211 
86200 
86188 


| 9. 86176 


86164 
86152 
86140 
86128 
86116 
86104 
86092 
86080 
86068 


97219 


97244 


97269 
97294 
97320 
97345 


97371 


97396 
97421 


97447_ 


9.97472 
97497 


97523 


97548 
97573 
97598 
97624 
97649 
97674 
97700 


10. 03034 | 
03009 
02984 
02958 
02933 
02908 
02882 
o2857 
02832 
02 807 


10. 02781 


02756 
02731 
02705 
02680 
02655 
02629 
02604 
02579 
02553 


13694 


Secant. 
10. 13587 | 
I 3599 
13611 
13623 
13634 | 
13646 
13658 
13670 
13682 


10. 13705 
13717. 
13729 

13741 
13753 

13765 
13777 
13789 
13800 

133812 


9. 8605 6 
85044 
86032 
86020 
86008 
85996 
85984 
85972 
85960 
85948 


| 9. 85936 


85924 
85912 
85900 
85888 
85876 
85864 
85851 
85839 
85827 


9.97725 
97750 
97776 
97801 
97826 
97851 
97877 
97902 
97927 


97953 


9. 97978 
98003 
98029 


98054 | 
98079 


98104 
98130 
98155 
98180 
98206 


02 528 
02503 
02477 
02452 


10, 02275 
02250 
02224 
©2199 
02174 


©2149 
02123 


02098. 
©2073 
02047 


9. 9. 85815 
85803 
85791 

85779 
85766 
85754 
85742 
85730 
85718 

85706 
85693 


9. 9. 98231 
98256 
98281 
98307 
98332 
98357 

98383 
98408 
98433 
98458 
98484 


IO, 02022. 
91997 
01971 
01946 
01921 
01896 
01870 
01845 

01 820 


01794 


10. 01769 
01744 
01719 
01693 
01668 
01643 
01617 
01592 
01567 
O1 542 
01516 


n 
10. 13944 


— — — 


10. 13824 
13836 
13848 
13860 
13872 
13884 
13896 
13908 
13920 


= 


Co-ſecant, 


10. 16622 
16608 
16595 
16581 
16568 
16554 
16541 
16527 
16513 
16500 


16473 
16460 
16446 


13956 
13968 
13980 
13992 
14004 
14016 
14028 
14040 
14052 

10. 14064 

14076 
14088 
14100 
14112 
14124 
14136 
14149 
14161 
14173 


| 


10. 16487 | 


10, 14185 
14197 
14209 
14221 
14234 
14246 
14258 
14270 
14282 
14294 


14307 


10. 15954 
15941 
15928 
15915 
15902 
15888 
15875 
15862 

15349 
158536 
15823 


0 = tw + oO % 8 


| Co-tine. 


Sine, | 


Tangent. ]Co-fecant, Secant. 


— 


= 


— 


46 Degrecs. 


- 


1. 


1 


— v. Or ARTIFICIAL Sine, — N — 44D 


1— — URS) 7 Pr ees 


— — 


—— — 


45 Degrees, 


M.] Sine. | Co- ſine. Tangent. Co-tang. * Secant. en . 
0 | 9. 84177 | 9.85693 | 9- "9. 98484 | 0.01516 10. 14307. | 10, 15823 | 6 
I $4190 $5681 98509 01491 14319 15310 | 5g M. 
2 34203 85669 98534 01466 | . 14331 | 15797 Þ 58 - 
3 84216 85657 98560 01440 14343 15784 | 57 0 
41 $4229 85645 98585 01415 14355 15771 | 36 
5 84242 85632 | 98610 OI 390 14368 15758 | 55 1 
6 84255 | 85620 98635 o1 365 14380 | 15745 | x, 2 
134269 | 85608 98661 O1 339 14392 135731 | 53 : 
8 842 82 85596 98686 01314 14404 | 15718 | 32 3 
9 84295 | 85583 98711 01289 14417 15705 | 51 3 
10 | 9.84308 9. 85571 9.98737 10. 01263 10. 14429 10. 1569 | 56 ; 
11 84321 85559 98762 o1238 14441 15679 | 49 
12 84334 85546 98787 1213 14454 15666 [ 48 —|— 
13 | 84347 | 85534 | 98812 01188 14466 15653 [% 
14 84360 85522 98838 01162 14478 15640 | 46. : 
15 84372 85510 98863 1137 14490 15627 | 45 
16 84385 | 85497 98888 01112 14503 15614 | 44 7 
17 84398 85485 98913 1087 174515 15602 Þ 4; ; 
18 84411 85473 989 39 ©1061 14527 15589 | 42 b 
19 84424 85460 98964 1035 | 14540 | 15376 | 
20 | 9.84437 | 9.85448 | 9. 98989 | 10, 01011 | 10,14552 | 10,15563 | 4 
21 844590 | $5436 99014 oog85 14504 15550 | 39 0 
22 84463 | 85423 99040 00960 14577 15537 | 38 * 
2384476 85411 | 99065 [ ©0935 14589 15524 | 37 - 
24 84489 | 85399 99090 oog 14601 15511 [6 
25 84502 . 85 386 99116 00884 14614 15498 | 35 g 
26 84515 85374 99141 oo859 14626 15485 | 34 C 
27 84528 85361 99166 00834 14639 15472 | 33 
28 84540 $5349 99191 00809 14651 15460 | 32 0 
29 84553 |__ $5337 99217 | ©0783 _ 14663 15447 | 31 1 
30 9. 84566 | 9.85324 9.99242 | 10. 00758 io. 14676 10. 15434 | 30 14 
31 84579 85312 99267 00733 14688 15421 | 29 TE 
32 84592 85299 99293 00707 14701 15408 | 28 5 
33 84605 85287 99318 00682 14713 15395 | 27 EF 
34 84618 85274 | 99343 00657 14726 15382 ] 26 . | 
35 84630 85262 99368 00632 14738 15370 | 25 1 
36 84643 85250 99394 00606 _ 14750 - T5357 | 24 1 | 
37 84656 | 85237 | 99419 00581 14763 15344 | 23 *E 9 
38 84669 85225 | 99444 00556 14775 | 15331 | 22 8 
39 84682 85212 99469 00531 14788 15318 ] 21 1 | 
40 | 9. 84694 | 9.85200 9. 99495 | 10. 00505 10, 14800 | 10.15306 | 20 | 
41 84707 85187 99520 00480 14813 15293 |] 19 'E 
42 84720 $5175 99545 00455 14825 15280 | 18 * 
43 84733 | 85162 99570 . 00430 14838 15267 | 17 x 8 
44 84745 85150 99596 00404 14850 15255 | 16 „ 
45 84758 85137 99621 00379 14863 15242 | 15 1 
46 84771 | 85125] 99646 00354 14875 15229 | 14 7 Bb 
47 $4784 85112 99672 00328 14888 15216 | 13 3 . 
48 84796 F 85100 99697 00303 14900. 15204 | 13 1 
49 | 848099 | 85087 | 99722 00278 14913 | _ 15191 | it ol. | - 
50 | 9.84822 | 9.85074 9. 99747 | 10.00253 | 10. 14926 10. 15178 | 16 "2 
51 84834 | $5062 99773 00227 14938 15166 | 9 = 
52 84847 85049 99798 ©0202 14951 15153 | 3 
53 | 84860 | 85037 | 99823 00177 14963 15140 | 1 WW; | - 
54 84873 85024 99848 | o0152 14976 15127 | 66 
55 $4885 85012] 99874 00126 14988 15115 $ "7 
56 84898 | 54999 99899 ©0101 15001 15102 4 7 
*7 84911 84986 99924 00076 15014 15089 | 3 16 f 
58 84923 84974 99949 00051 15026 15077 | ? 3 
59 84936 | 834961 99975 00025 15039 15064 | 1 W,, | - 
60 | 84948 | 84948 [10. 02000 | T0. 05090 150 52 15051 0 9 : 
| Co-tine. | Sine. | Co-tang. | Tangent. | Co- ſecant. Secant. | M. e 


— DD — 


agil 


- * I 


3 AT? — ber finding. the ot Ol . BY ee 
i | tz Þ | * M 
N Middle : . E Arnet | Middie 
M. Time.] Time. ging; app . 1 Time Tims. Riſing 
I 2.6612112.63982[9-37654 \ 3080 10 0. 0.8777) 72580 Too 
R 2.36018|2.94085| 97860 } 31 | 00+]: 87015] 43088 
1 3.116940. 33078 31 30 ] 86324] 43779 $7454 
2 24187] $8066 32. | oo | 85644| 44459 
* 338780 77448 3230 | 34976 2 n 
; 41796| 93284 33% | 84317] 45786} 0148 
3 48490] 1.0667 3 33 | 39 [ 33669] 46434] 02792 
1 54289] 18271 34 | oo | $3030] 47073] 04077 
4 59403] 28502 34 | 39. [824010 47702] 05342 
5 | 63978] 37653 35 | oo | $1780| 48323] 06590 
; 3-68127[1445931 35 30 [9-81169ſ4-48934[3-07819 
6 58208 71895] 53488 36 oo 80567 495 36 09032 
6 54733] 75370] 60440 36. 30 | 79973] 50130] 10227 
7 51515] 78588] 66877] 37 | oo | 79387] 50716] 11406 
7 48520] 81583} 72869 37 | 39 | 78809] $1294] 12570 
8 45718] 84385] 78474]. 38 | || oo | 78239] 51864] 13718 
$ 43986 2 837391 38 30 [ 77677] 52426] 14850 
g 40605] 89498] 88703] 39 | oo 77122] 52991] 15969 
9 382580 918450 93399] 39 3076574 1 —— 17072 
10 I 36032] | 94071] 978544 49 | oo | 76033} $4070} 18162 
10 I. 3391539618802. 02091 40 30 0.75499 4.546043. 19238 
1 431896 98207] 61310 41 | oo | 74972] $5131] 20301 
1 299674. 001 36 09991 | 41 |- 3o . 74451] 55652] 21357, 
I2 4 28120] 01983] 13687] 42 {| oo | 73937] 56166] 22389 
12 26349] 03754] 17223 42 30 ][ 73429] 56674] 23414 
13 | 24647] 54560 20638 43 oo 729260 57176] 24427 
13 | 23010] 07093] 23915 43 30 | 72430] 57673] 25428 
14 21432] 08671] 27073] 44 | oo | 71940 $8163] 26418 
14 199100 10193] 30120] 44 30 | 71455] 58648] 27396 
15 _18440 11663] 33063] 45 - | ©o _79976| 2127 28363 
f 7er 4.1 368 fz. 3597 [ [as | 3o [0-70503/4-59600[3-29320 
6 | | 75642 14461] 38667]. 46 oo | 70034] 60069 30266 
6 14307] 15796] 41338]. 46 | 3o | 69571] 60532} 31202 
I7 | 13013] 170go| 43930] | 47 | oo | 69113] 50990 32128 
U 11757] 18346] 46447 47 | 3o | 68660] 61443] 33044 
8 10536] 19567] 48893 48 | oo | 68212] 618910 33950 
L 09348] 207550 51271], | 48 |. 39 | 67769] 62334] 34847 
ly | 08193] 21910] 53586]: 49 | 'oo | 67330] 62773] 35734. 
19 07067] 23036} 55841 49 30 66896] 63207] 36613 
20 05970] 24133] 58039] 50 oo | 66406| 63637] 37482 
20 1.04901[4-25202[2.60182|. 50 30 o. 660414. 4.67062 2. 38343 
03857] 262460 62274 51 do . | 65620] 64453} 39195 
0238380 272650 64316]. 51 30 65204] 64899 400 39 
01843] 282600 66312 52 oo | 64794] 65312} 40875 
00870] 29233] 68262 32 30 64333 2 41702 
0.99918] 30185] 70170 63: oo 63978] 66125] 42523 
98988] 31115] 72036 53 | 30 ][ 63575 66525] 43334 
98077] 32026| 73863 54 | oo ] 63181 66922] 44138 
| 97184| 32919] 75652 54 30 | 62789]. 44935 
96310] 33793] 77405 55 oo | 62400 45724 
0.9545414-34649]2-79124 55 30 f0:62014 3-46507 
| 94614] 35489] 80809 56 | oo | 61632 47282 
93791] 36313] $2461] 56 39 | 61254| 48050 
92982| 371210 84083 57 | oo | 50879 48811 
92189 37914| 85675 5% | 39 | 60508 49566 
914110 38692| 87238 58 02 60140 50314 
90646 39457} 88773 58 30 | 39775 5105 
89894} 40209] 90282 59 oo 59414 $1791 
891560 40947] 91765 59 | 30. | 59950] $3520 
$8430] 416730 93223 60 oo 3870 $3243 
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TABLE VI. For finding the Latitude by Two. Altitudes o — = 


4 ” ” Ae v9 7 


> 2 Flapſ. Middle” £5 ; 
Ia. + M. 
A me . 
30 Jo. 583480471755 3.5259 30 
.] 09. | $7999] 72104| 54670]. 31 
ö 32 57653 724500 $5375 31 
0 | $7310} 72793] 3607. 32 
| 32 | 56970] 73133] $6767 32 
| oo | 56633] 73470] 5745 33 
39 | 56298] 73805 58137 33 
oo 55966 74137] 58814 34 
30 | $5637] 74466| 59486 34 | 
oo | 55311] 74792] 601 52 . 
30 6.5498) J. 751760360813 1 
09 54666 75437] 61469 36 
30 | 54347] 75756| 62120 36 
| oo | 54031] 76072| 62766 37 
| 39 | 53718] 76385} 63407 37 
o8 00 | 53406] 76697] 64043 38 
o8 39 | 53097] 77005| 64675 38 
09 oo 527910 77312] 65302 39 
09 30 | 52487 77616} 65924 1 
10 oo | 52186} 77717 66542 40 
10 30 0.51886 4 79217 367156 1 40 30 ſo. 37203049 fo 
it” | oo | 51589] 78514] 67765 41 oo | 37001] 93192 
11 30 51294] 78809] 68369 41 30 36801] ' 93301 
12 oo 51002] 79101 68969 42 oo. 36602] 93501 
12 39 | 59711] 79392} 69566 42 39 | 36403} 93700 
13 oo 50423] 796800 70158 43 | oo | 36206} 93897) 
13 | 39 | 50137] 79966 70745 43 | 39 | 36011] 940997 
14 © | 49832} 89251] 71329 44 oo 358180 94287 
i4 30 49570 89533} 71909 44 30 35622 94481 
15 oo 49290 89813] 72485 45 oo 33429/2473 
15 30 [0.49012[4.81091 [3.73057 45 30 [0.35238]4-94865; 
16 | oo | 48736] 81367] 73625 45 | oo | 35047] 95936 
16 30 48462] 81641] 74185 46 30 | 34858 95245; 
17 oo | 48189] 8719140 74750 47 | 08 | 34569] 95434 
17 | 39 | 47919] 82184| 75307 47 | 30 | 34482] 95621 
18 | oo | 47650| 82453] 75860 4% | oo | 34295| 95808 
. 30 47384] 82719] 76409 45 30 34110] 95993] 
iy | oo | 47119] 82984| 76955]. 49 oo 33925 96178 
19 39 468560 83247] 77490 49 39 | 33742] 96301 
20 oo | 46595] 83508} 78037 30 oo 33559 96544 
20 30 [0.4633514.83768]3.78573 50 30 fo. 33378 4.96725“ 
21 oo | 46078] 84025 79105 51 oo 33197 96905 
11 30 45822] 84281] 7963. 51 30 ] 33018] 97085 
22 oo | 45567} 845360 80159 52 oo | 32839| 97264 
11 22 30 45315] 84788] 80682 52 30 32661 97442 
2300 | 45064] 8039 81201 53 | oo | 32485] 976180 
23 30 44815] 352880 81717 53 30 32309 97794 
124 | 00 | 44507] 855360 822300 54 | oo | 32134| 9799 
24 39 | 44321] 85782] 82739 54 | 3o |} 31960} g8143 
257 j- 00 £4977 86026} 83240 55 oo 31787 98316 
2 5 39 0. 43834 486269 3.83749 $6 30 [0.31614|4-9848914- 
26 | oo | 43592| 865110 $4250 56 | oo | 31443} 98660 
26 30 43353] 867500 84748 56 30 31272 98931 
27 | oo | 43114\ 869890 85242 57. | 00 | 3103} ; 
27 39 | 42878] 872250 $5734 57 30 | 30934| 99169| 
28 oo 42642] $7461] 8623 58 oo 39766} 99337 
28 39 | 42409} 87694} 86709 $8 30 | 30599} 99504 
29 oo 42176] 87927] 87192 59g | oo | 30433} 99670 
| a9} j 30 |-47945 88158] 87672] 59 30 | 30268} 998335 
30 86 41716 88387} 88180 60 oo | 30103]5.900do| 77 
1 — 2 | i 


5.01757 a . 


01912 


02066} 
02219 


02372 


02524 
02675 


02826 


02976 


03125 19 


305.0327504 


03421 
03568 


0374 4}; 


03859 
04004 


04148 


04292 
04435 


; 04.577 


5.04718 


04859 


04999 
05139 
05278 
05416 
5553 
o 5690 
05826 
05962 
5.06097 
06232 
06365 
06498 


06631 


06763 
06894 
07025 
07155 
07284 


422980 


23399 
23907 
24214 
24520 
24825 
25128 
235430 
2573! 
3-26031 
26330 
266281 
26924 
27220 
27514 
27807 
28099 
28391 
28681 


8 
„ 


307413 
07542 
07670 
07797 
07923 
08049 


48] 31523 


4: 28969 
29257 
29544 


2 » 


29830 
30115 
| 30398 P 


zo681] 


30963] 


31244 


* 2 
2 ** * 5 


23290 


30 0.21432 . 
j 00. 2 | 
8 21137 
— 21066 
30 | 20945 
- oo | | 20824 
30 | . 20704 
00 20585 
30 20466 09637 33995 
90 | 20348 09755] 34265 34265] 
30 ſo. 202 305. 98734. 34534 
oo 20113] 09990] 34802 
a. © .19996| 10107] 35069 
oO 19880 10223] 35335 
30 | 19764| 10339] 35600! 
60 | 19648] 16454] 35865 
30 19534 3 36128 
00 19420] 10683 
30 | 19306| 10797 
oo 19193 1021 
30 ſo. 190805. 1102304. 
oo 18968 11135 
30 | 18857] 11246 
oo | 18746] 11357] 
30 | 18635] 11468 
oo 18525] 11378 
30 18415] 116886 
00 * 2 
o | 18197] 1190 
Ec | 18089] 12014 
{26 30 [0-17981}5.1212214. 
| +3 80 - | 17874] 12229] 
46 30 17767 123360 
47 oo 17660] 12443] 
47. | 30 17554] 12549 
48 oo 17449 12654 
48 30 | 17344] 12759] 
49 0 17239 12864 
49 | 39 | 17135] 12955 
k 50 : 00 1203112271292 
50 30 Jo. 1692 85˙ 1317404. 
51 o0 1638260 13277 
5r | 30 || 16724| 13379]. 
52 oe || 16622] 13481 
52 30 | 16520| 135830 
5300 | 16419] 13684 
$3 30 16319] 13784 
54 do | 16219| 13884 
54 | 30 161190 13984 
55s | eo | 16029| 14083 
—c | zo o.rgg921|;.1418: 
56 2 158230 14280 
56 30 | 15725] 14378 
57 [ | 15627] 14476 
57 30 | 15539] 14573 N 
58 | oo 15434/14669 | 
58 30 153380 14765 | 
3 „ EE-F || 
o | 15146] 14957] 49442] 
— b 15051 "T5632 | 
ä ———— 


„ . 


— —— 


"LATITUDE * Two Altirudes: 3 HOURS © 


"M. = * x Elapf. Middle | 7 
e Time Time. Rigeg 
— | ! 
o | 3s . 149575 151464. 489 
W oo 14863] 152400 
130 14769 15334 
2 | oo 146760 15427 
2 [30%] 14583 15520 
30 | 14499| 15613 
- 3 | 30 | 14398] 1570; 
4 oo | 14306] 15797 
4 30 14215 15888 
5 o 14124] 15979 
5 30 ſo. 140345. 160694. 49145 
6 00 13944/16159 
6 39 | 13854| 16249} 49586 
7 oo 13765 16338 
7 39 | 13676| 16427 
8 oo 13587] 16516 
8 30 13499 16604 
9 oo 13411] 16692 
9 39 | 13324| 16779 
10 oo | 13237] 16866 
10 30 Jo. 1315051695 3[4.51324 
11 oo 13064 17039 
11 30 12971 17123 
12 oo 12893 17210 
12 30 12808] 17295 
13 oo 127230 17380 
13 30 126380 17465 
14 | : 00 12554| 17549 
14 30 12471] 17633 
15 oo 12387] 17716 
15 30 J. 12305 +1779914-53440] 
16 oo 12222] 17881] 53648 
16 30 121400 17963] 53856 
17 oo 120580 18045] 54063 
17 30 11977 18126 54269 
18 oo 11896] 18207} 54475 
18 30 | 11315] 18288] 54680 
ig | oo | 11734| 18369] 54885 
19 39 | 11654] 18449] 55089 
20 oo | 11574|_ 18529] 55293 
20 30 j0-11495|5-18608|,. 55496 
21 oo | 11416| 18687] 55698 
21 30 11337] 18766] 55900 
22 oo 11259 18844] 561011 
22 30 11181] 18922] 56301 
23 oo 11104] 18999] 56501 
23 30 11027] 19076] 56701 
24 oo 109500 19153] 56900 
24 30 | 10873] 19230] 57098 
25 | _0o | 10797] 19306] 57296 
25 | 30 {j0-10721[5-19382[4.57494 
26 oo 10645 19458] 57690 
26 39 I0570] 19533] 57886 
7 oo 10495] 19608] 58082 
27 39 |. 10421} 19682] 58277 
28 j 00 | 10347] 19756] 58471] 
28 39 10273] 19830] 58665 
29 | 00 10199 19904] 58859 
29 30 10126| 19977 59052 
30 | oo | 10053] 200500 59244 
— == 


ee 7 5 
9 83 5 
TE IE . q 

LE of — * 


TanLs VI. For finding the Latitude, by, Two Aides of e 


— 2—— 
— en 


N + Elapf 
* | 5. Time 
30 ñ 30 [0.09981: 
1 oggog 
31 | 30 [09337 
32 00 09766 | 
32 30 09694 
B+ | oo 09623 
33 30 99552 
34 | 00 | 09482 
34 30 09412 
35 OO 09 342 
35 30 19-09273 
36 | oo 09204 
36 | 30-| 9135 
37 0 09067 
37 30 068999 
38 oo 08931 
38 30 08864 
39 oo 68797 
39 | 30 08730 
40 oo 08664 
40 30 fo. os 597 
(4 . 00 o8 531 
41 30 98486 
42 oo 08401 
42 30 [08336 
43 oo 08271 
43 30 08207 
44 boo 08143 
44 30 08079 
45 J oo o8015 
45 30 [0.07952 
46 oo 07889 
46 20 07827 
47 | ©o 07765 
4730 | 07703 
48 oo 67641 
48 30 5757 
49 oo 0751 
49 30 07457 
J@ 4, O®: 1 "STIG7 
50 | 3o (0.07337 
51 oO 07277 
51 30 | 07217 
52. oo | o7158 
32 30 07099 
$3 oo | 07040 
53 | 30 9510 
54 | ©0 0692 3 
54 | 3o | 606865 
E oo | o68e8 
55 30 [0.06751 
56 oo 06694 
56 30 06637 
57 oo 065 80 
8348 06524 
58 '] oo | 06468 
58 39 |, 06412 
59 | oo | 06357 
59 30 06302] 
60 oo 06247 


21439]; 
5 21305 


21571 


21637 6 
21702 
21967] 
21332 


21896 
21960 
22025 


22088] 
— 
5.221 51 14. 


22214 


22276 
223380 
224 
22462 
20504 
122 6 ů0 
22907 


5.22 


22886 
22945 


23004 
23062 
23123 | 


23180 


2 3238]. 
23295“ 
5.2335 


234 
234 

23523 
12 
2 3035 
23691 
2 3746 


2 3801 


23856] 


„ 
— 


— ———üÜUœü—Rnᷣ———K—— a — UT Rn 


— VI. For finding the Latitude, by T0 (Altitydes of the San. 
'A TABLE for finding che 4 HOURS. „ | x 
— — — 18 5 — 
f xBla . Middle ; 4 ZElapf. | Middle 
lng M. * A inns. Time. *. | 8. bre. Time. Riſing [| 
9436 do 30 0.06192 5˙2 391104. 30 | 39 [0-03399}5-26704/4.39193 | 
| o1 |. 00. | 06138] 2396; 31 | 00 | 0336s 20743 79334 
$ ' WH 30 | o6084|. 24019 31 | 39 | 903321 267820 79475 
0008888 ©! 00 - | 06030] 24073 -- $2 oo 3283] 26820| 79616 
0199 230 | 05977] 2426 32 | 39 | 03245] 26858] 79756 
0384 oz, 0 | ,05924| 24179 33 | 0 [ 03207] 26896] 79896 
057 oz | 39 | 05871] 24232 33 | 39 | 93170] 26934| 80036 
076; oz | oo | 05818]. 24285 34 | [3132] 26971] 80175 
0957 130 . | 05766] 24337 '34 | 39 | 03095] 27008| 80314 
1139 o5 |. 00 25714/2485 24389 5 +00. 03053 2245 80452 
1320 oß 30 o. 056621524441 35 30  |0.03021[5-27082|4.80591 | 
1512888} 06 | 00. | 05610] 24493 BW. oo | o2y85| 27118] 80729 
16008 05 | 30 | 05559] 24544] 71996] f 36, | 39 | 922949] 37154} 80867 
$188 | 07 oo. | 05508] 24595] 72155 * oo | 02913] 27190 81004 
3266! | 67 | 30. | 05457] 24646] 72313 37 | 30 | 02877| 27226] 81141 
225 | 08 oo 5406 24697] 72471 138 00 628410 27262] 81278 
24; 3 | 30 653560 2477 72628] J 38 | 39 2896 27297 81414 
$2610 | 09 od 05306| 24797] 72786 39 oo 027710 27332] 81550 
3280 og 30 052560 24847] 72942 1 39 [3027360 27367] 81686 
5298 10 oo 05207| 24897 73098 40 oo | 02701] 27402] 81821 
$316 10 30 [0.0515815.24945[4+-73254 49 30 |0-0266715-27436|4.81956 
$334 11 oo ©5109] 24994] 73410 1141 oo 02633] 27470] 82091 
d 3521 it | 39. | 05060| 25043] 73565 41 | 30 | 92599] 37504} 82226 
$370 i2 | 00 | ogor2| 250910 73720 42 | oo | 02565} 27538] 82360 
6388 i2 | 30 |. 04964| 25139] 73874 42 . | 39 | 02532] 27571] 82494 
6406 | 13 oo | 04916} 25187] 74028 43 oo | 02499 27604 $2628 
6424 13 30 | 04868] 25235| 74182 43 f 30 | 02466 27637] 82761 
6442 14 00 | o4821] 25282] 74335 44 | oo 02433] 27670] 82894 
6460 14 | 30 04774] 25329] 74488 44 30 02400] 27703] 83027 
647 l 15 oo | 04727 _25376 74641 45 | oo | 02368 N 83159 
6493 15 30 jo. _— 5.2542 30474793 45 | 39 862336055 $-27767]4-83291 
651388 16 oo 25469 74945 46 | os | 02304| 27799] 83423 
6531 16 30 How 2550 25515 75096 46 30 | 02272] 27831] $3554 
6544 17 oo | 04542] 25561} 75247 47 1} 00 02241] 27862] $3685 
6566 17 39 04496 25607 75398 47 | 30 | 02210| 27893] 83816 
65508 8 | oo | 04451] 25652] 75549 48 % | 02179] 27924] 83947 
6601 18 | 30 04496 25697] 75699 | 48 39. | 02148] 27955] 84077 
6618 ig | oo | 04361] 25742] 75848 49 | oo | 02118] 27985] 84207 
6635 19 30 94316 25787 75997 49 {| 30 o2088| 28015 84337 
6653 20 oo 04272] 25831] 76146 50 oo | ©2058 _ 28045] 84466 
8670 20 30 Jo. 04228052587 54.76295 38 30 fo. 2028 5.2807 4-34595 
6687 21 00 04184 25919 76443 WW? - 00 01998 28105 84724 
6704 21 | 3o | 04141] 25962} 76591 51 30 | 01969] 28134] 84853 
6721 22 oo 04098] 26005] 76738 52 oo 01940 28163 84981 
6735 22 30 04055] 26048] 76885 53n 39 o1911 28192] 85109 
6755 23 00 04012 26091 77032 53 oo 01882] 28221 85236 
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| 12 | 2458} 2416| 2374| 2333] 2291] 2251] 22100 2170] 2131 
113 2457] 2415/ 23730 23320 22910 22500 22100 21700 2130 
; 4 | 2457] 241423730 2331] 2290| 2249| 2209| 2169 2130 
1 24560 2414] 2372| 2331] 2289 2249 2208 2169 2129 
| 16 | 2455| 2413] 2371] 2330] 2289 2248 2208| 2168| 2128! 
17 | 2455| 2412] 2371| 2329| 2288] 2247 2207] 2167| 2128 
18 | 2454| 2412] 23700 2328] 2287| 2247] 2206| 2167] 2127 
19 | 2453] 2411 2369 2328] 2287 2246 2206| 2166| 2126 
20 | 2452| 2410| 2368 2327| 2286| 2245 2205| 2165| 2126 
21 | 2452} 2410| 2368| 23260 2285| 2245| 2204| 2165| 2125 
22 [24510 2409| 2367| 2326| 2285| 2244] 2204/2164] 2124 
| 23 | 2450 2408] 2366| 2325 2284| 2243] 2203 2163] 2124 
24 | 2450| 2408| 2366| 2324| 2283| 2243| 2202 2163| 2123 
25 2449 2407] 2365| 2324| 2283| 2242\| 2202| 2162] 2122 
26 | 2448} 24060 2364| 2323] 2282 2241] 2201| 2161| 2122 
27 [2448 2405 2364| 2322] 2281| 22410 2200| 2161| 2121 
28 | 2447] 2405 23630 2322] 22810 2240| 2200| 2160| 2120 
29 | 2446| 2404 2362 2321] 2280| 2239] 2199| 2159| 21200 
| 39 | 2445| 2403| 2362| 2320| 2279 2239 2198| 2159] 2119 
31 | 2445| 2403] 2361| 2319| 2279] 2238 2198 2158] 2118 
32 | 2444] 2402 2360| 2319 2278] 2237 2197] 2157 2118 
33 | 2443] 2401] 2359 2318| 2277} 2237] 21962157 2117 
| --24 2443] 2400| 2359 2317] 2276] 2236219621560 2116 
| 35 | 2442| 2400| 2358} 2317 22760 2235 2195] 2155] 2116 
36 | 2441| 2399| 2357 23160 2275] 2235] 2194] 2155| 2115 
37 2440| 2398] 2357 2315] 2274| 2234 2194 2154| 2114 
38 24400 2398] 2356| 2315] 2274/2233 2193] 2153| 2114 
| 39 | 2439] 2397] 2355| 2314|_2273| 2233} 2192] 2153] 2113]. 
| 40 24380 2396| 2355 2313] 2272] 2232} 2192| 2152] 2113 
41 } 2438] 2396| 2354 2313/2272 2231] 2191] 2151] 2112 
42 | 2437] 2395] 2353| 2312 2271 2231} 2190| 215102111 
| 43 | 2436| 2394| 2353| 2311] 227% 2230] 2190| 2150] 2111 
1 2436 2394] 2352 23110 22700 2229 2189 2149 2110 
45 2435 2393] 2351 23100 2269 2229 2188 2149] 2109 
46 2434 2392 2350 2309 2268] 22280 21880 2148} 2109 
47 | 2433] 23910 23500 2308 2268] 2227 2187 2147 2108 
48 | 2433] 2391] 2349 2308) 2267 2227 2186 21472107 
49 2432] 2390] 2348 2307 22660 22260 218602146 2107 
50 2431 23890 2348 2306 2256 2225 2185 2245] 2106 
151 42431 2389 2347 23060 2265 2225 2184 2145 2105 
| 52 |} 2430] 2388| 2346| 2305| 2264| 2224| 2184| 2144| 2105 
53 | 2429] 2387] 2346 2304| 2264| 2223| 2183| 2143| 2104 
54 2429 2387] 2345 2304 2263| 22230 218202143 2103| 
55 24280 2386 2344 2303 2262 2222] 21822142 2103 
56 [2427] 2385] 2344 2302 22620 22210 2181/21410 2102 
$7 2426 2384| 2343| 2302 2261 2220 2180| 21410 2101 
58 2426 2384| 2342] 2301] 2260| 2220| 2180| 2140| 2101 
59 | 2425| 2383] 2341] 2300| 2260| 2219 2179 2139 2100 
50 | 2424; 23821 23411 2300 2259 2218] 2178| 2139! 2099 
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TaBLE IX. PrOPorTIONAL LoOGARITHMS. 


e Þ 1 


'Ih 
19 g5/ 


' 1946 
1944 


1944] 
1943 


1943 
1942 
| 1941 


1941 
1940 


1939 
1939 
1938 
, 1938 


| 1936| 
1936 


1935 


1934 
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1931 
1931 
1930 
1929 
1929 
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1919 
1918 


1918| 
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1909 
1909 


19461 1908} 


1945]. 


1922 


1920 
1919 


1916 


1914 
19130 


1912 
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TABLEIX. ProrORTIONAL Locarrmaky. 15 


free Th eder N 
Se 20 5% 20 6/020 // 20 67/20 of kg. 15 
3 | 1584} 1549]. 1515] 1481| 1447]. 1 RF” 
\ 3K 1583] 1548}; 1514] 1480] 1446 R 

2 [15821548] 1514| 1479 1446 2 
3 | 1582] 1547] 15730 1479] 1445 3 
4 | 1581| 1547] 1512] 14738] 1445 4 
5 1581/15460 1512] 1478] 1444 5 
6 [1580 15460 1511] 1477 1443 6 
17 | 1580| 1545] 1511] 1477] 1443 - 
3 1579 1544| 1510| 1476] 1442 | 8 
2 | 1578] 1544 15100 1476] 1442 1309] 1277 "" 
10 | 1578] 1543] 1509] 1475] 1441] 1408] 1374| 13410 1309] 1276 10 
111577] 1543] 1505] 1474] 1441] 1407] 1374| 1341} 1303] 1296 11 
121577] 1542] 1508] 1474| 14400 1407] 1373] 13400 1308] 1275 12 
13 1576 1542] 1507] 1473] 1440] 14060 13730 13400 1307] 1275 13 
14 1575] 1541] 1507] 1473] 1439] 1405] 1372 1339/1357 1274 14 
15 1575] 1540] 1506 1472] 1435] 1405] 13720 1339] 13060 1274 ET: 
16 | 1574] 1549] 1506 1472] 1438] 1404] 1371] 1338] 2305]. 1273 16 
17 1574 1539] 1505] 1471] 1437] 1404| 1371] 13380 1305] 12/3 17 
18 | 1573] 1539] 1504] 1470] 1437]. 1403] 1370| 1337] 1304| 1272 18 
_19 Jeg 1470] 1436] 1403 1369} 1337 1304 1271 19 
20 | 1572| 1538] 1503] 1469] 1436 1402| 1369| 1336] 1303] 1291] 20 
21 | T1571] 1537] 1503] 1469} 1435| 1402| 1368| 1335] 1303] 1270 21 
22 1571] 1536] 1502| 1468] 1434] 1401] 1368| 1335] 1302] 1270 | 22 
23 1570] 1536] 1502| 1468] 1434] 1400| 1367] 1334] 1302] 1269 23 
24 1570] 1535] 1501} 1467] 1433] 1400| 1367 1334] 1301 1269 24 
25 1569] 15350 1500 1466 1433] 1399] 13660 1333} 13010 1268 25 
5 26 1569] 1534] 1500 14660 1432] 1399 13660 1333 1300 1268 26 
a7 | 1568] 1534] 1499| 1465 1432 1398] 1365| 1332} 1309p} 1267 27 
28 | 1567] 1533] 1499| 1465] 1431] 13980 1365] 1332] 1299] 1267 28 
29 1567 1532] 1498| 14640 1431] 1397] 1364] 1331] 1298] 1266 29 

39 | 1566} 1532] 1498| 1464| 14300 1397] 1363] 1331] 12980 1266 30 
31 [15660 1531] 1497] 14630 1429} 13960 13630 1330] 1297] 1265 31 
32 | 1565] 1531] 1496| 1463] 1429| 13950 1362| 1329 1297] 1264 32 

33 1565] 1530] 14960 1462 14280 1395| 1362| 1329] 12960 1264 33 
34 1564] 1529] 14950 1461] 1428] 1394] 1361] 1328] 12960 1263 34 
35 1563] 1529] 1495| 1461] 1427] 1394] 1361] 1328] 1295 1263 35 
36 1563] 1528] 1494| 1460] 1427} 1393] 1360| 1327] 1295] 1262 36 
37 1562 1528] 1494] 1460] 1426| 1393] 1360| 1327] 1294] 1262 37 
38 | 1562] 1527] 1493] 1459] 14260 1392] 1359 1326] 1294] 1261 " 
39 | 1561] 1527] 1493] 1458 1425 1392] 1359 1326 1293] 1261 39 

1560] 1526] 1492| 14580 1424 1391] 13580 1325] 1292] 1260 40 
1560] 1525] 1491] 1457] 1424] 1390] 1357 1325] 1292] 1260 41 
1559] 1525] 1491] 1457] 1423] 1390] 1357] 1324] 1291] 1259 | 42 
15590 1524] 1490| 1456| 1423] 1389 1356| 1323] 1291] 1258 | 43 
15580 1524] 1490] 1456| 1422| 1389| 1356 1323] 1290] 1258 44 
1558 1523] 1489] 1455 1422] 13880 1355 1322] 1290] 1257 45 
1557] 1523] 1489] 1455 1421] 13880 1355| 13220 1289]. 1257 46 
1556| 15220 14880 1454] 1420] 1387] 1354] 1321] 1289]. 1256 47 
1556| 1522] 1487] 1454] 1420] 1387] 1354| 1321] 1288] 1256 48 
15550 15210 1487] 1453] 1419 13860 1353| 1320 1288] 1255 | 49 
1555] 1520} 1486] 1452| 1419] 1386] 1352] 1320| 1287] 1255 50 
1554] 1520] 1486] 1452| 1418] 1385] 1352] 1319] 1287] 1254 51 
1554] 1519] 1485 1451] 1418] 1384] 1351} 1319 1286 1254 52 
1553] 1519] 1485] 1451] 1417] 1384] 1351] 1318] 1285] 1253 53 
1552] 1518] 1484] 1450| 1417] 1383] 1350] 1317] 12850 1253 54 
1552] 1318] a483| 1450| 1416| 1383 13500 1317] 1284} 1252 55 
1551061517] 14830 1449] 1415] 1382! 1349] 1316] 1284} 1251 56 
1551] 15165 1482] 1449] 1415] 13820 1349] 1316| 1283] 1261 57 
1550} 1516] 1482] 1448] 1414] 13810 1348] 1315] 1283} 1250 58 
1550] 1515] 14810 1447] 1414] 1381 —— 1315 1280] 5050 59 
1549 1515 70 1447 14131 13800 13474 1314] 1282 1249) 1 6⁰ 


_ Tanrz IX. PROPORTIONAL Loo ARITHMS. 


| h "716 fall: ab Sd. ET 13 7100. 
T | 29 16/2 17/426 187/20 197 520% 20 21/129 22 2023 224 29235 
— | 1217] 11861154 1123] 1091] 1061 1030 0995 0969 
; | 1217] 1185] 1153! 1122] 1091 1060} 1029] 999 969] 
; 2 | 1216| 1184] 1153 1121| 1090 1059] 1029 998] 968 | 
| 3 | 1216} 1184| 1152| 1121 1090 1059 1028] 998 968 | 
4 | 1215] 1183] 1152| 1120] 1089] 1058] 1028] 997 967 | i 
s | 1215] 1183] 1151] 1120| 1089 1058] 1027 | 997 967 | 08 
; 6 | 1214| 1182| 1151] 1119| 1088] 1057] 1027 996 966 bf 
0 » | 1214| 1182| 1150 1119 1088] 1057] 1026 996 966 - 
5 8 121311181] 11500 1118] 1087 1056 1026 995] 865 190 
9 | 1213] 1181] 1149] 11181087 1056 1025 | g95| 855 * 
5 10 1212 1180 11490 1117 | 1086] 1055 1025 0994 0964 106 
1211 1180 1148 1117 1086 1055 1024] 994] 964 18 
; 1211| 1179] 1148 1116| 1085] 1054] 1024 | 993| 963 1 
; 12100 1179] 11471116 1085 1054] 1023] 993] 963 bi | 
1210] 1178] 1147] 1115| 1084] 1053] 1023 992 962 A, 
| 1209 1178| 1146| 1115| 1084| 1053] 1022 | 992 962 MN | 
1209| 1177] 1146] 1114| 1083} 1052| 1022] g91| g61 N 
5 12080 1177] 1145 1114 1083] 1052 1021] 991] 961. 1 | 
. 1208] 1176 1145] 1113 1082] 1051 1021 990 96 U 
4 1207] 1175 1144] 1113] 1082 1051 1020 990 960 WM 
) 120) 1175 1143] 1112 1081 | 1050 1020| 0989 0959 1 
8 1206 1174| 1143] 11124 1081 1050] 1019 989 959 176 
5 1206 1174] 1142] 1111 1080 1049 1019 988 938 1 
7 1205| 1173] 1142] 1111 | 1080| 1049] 1018 988] 958 Wk 
7 1205| 1173] 1141] 1110 1079] 1048] 1018] 987] 957 | 
6 1204| 1172] 1141] 1110| 1079 1048| 1017| 987] 957 Pp 
5 1203] 1172] 1140] 1109 1078] 1047 1017 986 956 1 
5 12030 11710 1140 1109 1078 1047 1016] 986 956 14 
1202 1171 1139] 1108] 1077 1046 1016] 985 355 {a 
1202| 1170] 1139] 1107 1076| 1046 1015 g85| g55 1 
1201} 1170 1138] 110% 1076 1045 1015 0984] 0954 1 
12010 1169 1138] 1106 1075 1045 1014] 984] 954 1 
1200] 1169] 1137] 1106 1075 1044 1014 983] 953 1 
1200 1168] 11371105 1074 1044 1013 983] 953. . 
1199 1168 1136] 1105 1074 1043 1013 982 952 1 
1199] 1167 1136 1104 1073 1043 1012 982 952 4 
1198] 1167 1135 1104] 1073 1042 | 1012 981] 9517 1 
1198] 1166 1135 1103 1072 1042 1011 981 951 1 
1197] 1165] 1134/1103 1072] 1041 1010 980] 950 Wil: 
1197] 1165] 1134] 1102 | 1071] 1041 [lle 980] 9350 5 
1196] 1164] 1133 1102 | 1071| 1040 T00g| 0979] 949 14 
11960 1164| 1132| 1101] 1970 1039] 1009] 979] 949 AY 
1195| 1163| 1132 | 1101 1670| 1039] 1008| 978] 948 1 
1194] 1163 1131 1100 1069 1038 roo8 978] 948 i 
1194] 1162 1131 1100 1069 1038 1007] 977] 947 1 
1193] 1162 1130 1099 1068 1037 1007] 977 947 We 
1193] 1161] 1130 1099| 1068| 1037 1006] 976] 946 Wl 
1192| 1161] 1129 1098| 1067 1036| 1006 9761 946 ny 
1192 1160 1129| 1098 1067| 1036| 1005] 975] 945 ng 
1191| 1160| 1128] 1097 1066 1035| 1005 _975| 245 1 
1191| 1159] 1128] 1097 1066 1035 1004 974] 0944 it 
1190{- 1159| 1127 1096 1065 1034 1004 974] 944 1 
11900 1158 1127] 1096 1065 1034 1003] 973] 943 3 
1189 1158] 1126 1095| 1064| 1033] 1003] 973] 943 3 
1189] 1157] 1126| 1095 | 1064| 1033 1002] 972} 942 1 
11880 1157] 1125 10941063] 1032 1002] 972] 942 [| 
11888 1156] 1125 1093| 1063| 1032| 1001] 971] 941 i 
1187] 1156] 1124 1093 1062| 1031 | 1001] 971 941 1 
1187] 1155] 11240 1092 1062 1031] 1000] 979% 940 Fi 
1186| 1154] 1123] 1092 | 1061| 1030| 1000 970} 949 £4 
| 11861 1154] 1123 1091 1061 1030 0999 o969i 0939 ib 
{ 


- >. 


TABLE IX. PROPORTIONAL LOGARITHMS, 


as 5 a * 7 JH TTh 7 |h 1 h PPR FTF 
20 271 20 287/20 29/ |2® 30020 31% 29 32 32* 23730 34 29 35] 22 36/ 
obo os go 0821 | 0792] 0763] 0734| 0796] 0678 | 0649] 0621 
979] 850] 82o| 7gi} 762 734] 705] G77] 649 621 
879 849 820 791 81733 | 795 | 677] 648 621 
878] 849 $19] 790] 762| 733] 704] 676 648] 626 
878] 848 819 790] 761| 732] 704] 676| 648] 620 
877] 848] 818 789] 761| 732] 703] 675| 647] 619 
877] 847] 818 789} 760] 731] 703] 675 647} 61 
876] 847] 817; 788] 760| 731| 702 674|' 646] 61 E 
876} 846| 817] 788] 759 739| 752 674 646] 618 * 
8754 346 316 787] 759} 732] 102 673] 645] 617 43 
o875] 0845 | 0816] 0787| 0758 0729| 0701 | 0673| 0645 6617 3 
874] 845 815] 787] 758] 729 701] 672] 644] 616 FE: 
874] $844] 315] 786] 757 729] 700] 672| 644] 616 | 
$73] 844] $814] 786| 757| 728 700| 671] 643] 615 3 | 
873] 843) 814] 785| 756) 728| 699 671 643 615 E| 
872] 843] $14] 785] 756| 727 699} 670] 642| 615 5 
$72] 842 $13] 784] 755 727 698 670 642 614 R 
871] $42] 813 784] 755 726 698] 669 641] 614 ® || 
871] 841] 8120 783] 754} 726 697| 669 641| 613 3 
870] 841] 812| 783] 754 725 697 669 | 641 613] 3 
0870} 0840| 0811] 0782] 0733| 0725| 0696 0668 | 0640 o612 S 
869] 840 8117] 782} 753] 724] 696| 668| 640 612 | 
869] 839] $10] 781] 752| 724] 695 667] 639] Gir 
$68] 839} $10| 781] 752| 723] 695 667 639] 617 
868] $38] Sog 780] 7514 723 694 666| 638 610 
867] 838} 809 780| 751j 722 694 666 638] 610 
867] 837] 808| 779 750| 722 693 665 637] 609 
866] 837] 808 779 759| 721| 693 665| 637 60g| 
866] 836 $807]. 978] 750| 721} 693 664| 636 608 
865] $836 2307 778] 749} 720 692 664 636 608 
0865 0835| 0806| 777/749 720 0692| 0663 635 oo 0580 
864] 835 806 777] 748 7200 691] 663] 535 607 
864] 834] 805 776] 748 719 691] 662] 634] 607 
863] $834] $805] 776] 747 719 690 662 6534 606 
863] $33] 804] 775] 747] 718] 690 662] 634} 606 
862] 833 804 775] 746 718 689 661] 633 505 
862] 833] 803 774] 746 717 639 661] 633 605 | 
861] 832] 803 774] 745 717] 688] 660| 632 604] 
861] $832} 802| 773] 745 716] 688 660| 632 604 
860] 331 302 773] 744| 716 637 659 631] 603 
o0860| 0831 | 0801| 0773] 0744| oi 0687 659 0631] 0603 
859 830 801] 772] 743 715] 686| 658 630] 602 
859} 830] 801 [ 772} 743] 714| 685 658 6300 602 
858] 829 800 771] 742 714] 685 657 6294 602 
858] 829] 800| 771 742 713] 685 657 629 601 
857] 328] 799 770] 741] 713 685 656 628} 501 
857} 828] 799 770] 741] 712] 684} 656 628] 600 
856] 327] 798 769 740 712] 684] 655 627] 600 
856] 827] 798 769 740 711| 683] 655 627 599 
855} 826 797| 768} 739 711] 683] 655 627] 599571 
o855 0826| 0797 | 0768| 0739] 0711| 682 0654 0626 oggs 
855] 825} 796 767] 739 710| 682] 654] 626} 598 
854] 825] 796} 767] 738 7100 681] 6530 625 597 
854] $24] 795 766] 738] 709 681] 653] 625 597 
853} $24] 795] 766| 737 709 680| 652 624| 596 
853] 823] 794] 765 737 708 680 652| 624} 596 
852] 823 794] 765] 736 708] 679 651] 623 596 
822 793] 764] 736 707] 679 6510 623] 595 
822 793] 764 735 707] 678 650 622] 595 
8211 792 763 735, . 6788 6500 622 $94 | 
o850] 0821" 0792 0763 0734 0706 0678' 0649 0621 0594! 0566 


© Sw On4+ uw yn * 


10 


OR 4 7 
Sen e AT FO Lg VEE 9, rae OE r Win CA ye ESE 
J ION COTE IAC EO II 


ni... tt. 5 


% 


* 


—— — 
2 


— 


— — 


TaBIE IX. PrROPORTIONAL Loe ARTTHRts. 

h AT: / h 4. E h L H 77 1 h / / In 7 h = 

s ſ2 38[:9 39“ 2 40'[29 41! [29 42 [29 43/ 20 44/12 45'[2® 46'fz 47! [a 48 
o | 0566| 0539| 0512] 0484| 0458| 0431 | 1404 0378 | 0352 | 0326 oo 
I $38] $511] 484] 457% 439] 494| 377| 351], 325] 299 
- 5380 511] 484] 457| 430 403] 377| 351] 325] 299 
3 537 510] 483} 456 430] 403] 377] 359] 324] 298 
4 537 510 483] 4560 429 402] 376] 350 324} 298 
5 336 509 482 455| 429 402 376 '349] 323] 297 
6 536 309 482 455 428 402 375] 349] 323] 297 
7 536 508] 481] 454 428] 401 375] 349] 322, 297 
8 535 508] 481] 454 427] 401 374] 348] 322} 296 
'F | 535] 507] 480| 454 427 40 324 348} 322} 296 

— 1 — nn — | 

0534 | 0507| 0480| 0453| 0426| 0400] 0373] 0347 } 0321 | 0295 | 

534 | 507] 479] 453| 426] 399 373] 347] 321] 295 

333 506| 479] 452| 426] 399| 373] 346] 320| 294 

533 506| 479 452| 425 399| 372] 346 320| 294 

532| 505 478] 451] 425] 3980 372| 346] 319 294 

532| 505] 478] 451] 424] 393] 371] 345] 319] 293 
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4.24 | 126 | 8.24 | 186 |12.24 | 246 16. 24 306 [20.24 

4.28 | 127 | 8.28 | 187 [12.28 | 247 [16.28 | 307 [20.28 

4-32 | 128 þ 8.32 | 188. [12.32 | 248 16. 32 | 308 20. 32 | 

4- 36 | 129 | 8.36 | 18g [12.36 | 249 16. 36 309 20. 36 

4.40 | 130 | 8,40 | 190 [12.40 | 250 16. 40 310 20. 40 

4.44 | 131 | 8.44 | 191. [12.44 | 251 16.44 311 20. 44 

4.48 | 132 | 8.48 | 192 j12.48 | 252 [16.48 | 312 [20,48 

4.52 | 133 | 8.52 | 193 [12.52 | 253 [16.52 | 313 [20.52 

4+56,| 134 | 8.56 | 194 d 254 [16.56 | 314 20. 56 

5. 6 | 135 | 9. © | 195 3. © | 255 [J. © | 315 [21. © 

5. 4 | 136 | 9. 4 | 196 13. 4 | 256 [i7. 4 | 316 [21. 4 

5. 6 | 137 | %. 8] 197 1 ;. 841257 7. $5 317 . 8 
5. 12 4 138 | 9.12 | 198 13.12 | 258 [17.12 | 318 [21.12 

5.16 | 139 | 9.16 | 199 [13-16 259 [17.16 | 319 [21.16 

5.20 | 140 | 9.20 | 200 [13.20 260 [17.20 | 320 [21.20 

5.24 | 141 | 9.24 | 201 [13.24 | 261 [17.24 | 321 [21.24 

5.28 | 142 | 9.28 | 202 [13-28 | 262 [17.28 | 322 [21.28 

5. 32 | 143 | 9.32 | 203 [13-32 | 263 117. 32 | 323 1.32 

5.36 | 144 | 9.36 | 204 [13.36 | 264 [17.36 | 324 f. 36 

5. 40 145 | 9-40 | 205 [13.40 | 265 117.40 | 325 [21.40 

5.44 | 146 | 9.44 | 206 [13-44 | 266 [17.44 | 326 21. 44 

5.48 | 147 | 9.48 | 207 13.48 | 267 [17.48 | 327 21. 48 

5.52 | 148 | 9.52 | 208 13.52 268 [17.52 | 328 [21.52 

5. 56 149 | 9.56 | 209 13-56 | 269 [17.56 | 329 21. 56 

6. © | 150 [10. © | 210 14. © | 270 |18. © | 330 [22. © 

6. 4 | 151 10. 4211 14. 4 |] 271 18. 4 | 331 |22. 4 

6. $ | 152 10. 8 | 212 |14. 8 | 272 |18. 8 | 332 22. 8 

6.12 | 153 [10,12 | 213 [14.12 | 273 [18.12 | 333 [22-12 

6.16 | 154 10. 16214 [14-16 | 274 [18.16 | 334 [22.16 

6.20 | 155 10. 20 | 215 [14.20 | 275 [18.20 | 335 [22.20 

6.24 | 156 10. 24216 [14.24 | 276 |18. 24 336 22. 24 

6. 28 | 157 10. 28217 14.28 277 18.28 | 337 [22.28 

6.32 | 158 [10.32 | 218 [14.32 | 278 18. 32 338 |22. 32 

6.36 | 159 [10.36 | 219 14. 36 | 279 18. 36 339 22. 36 

6.40 | 160 10. 40220 |14.40 | 250 18. 40 340 122.40 

6.44 | 161 [10.44 | 221 14.44 | 28! 18.44 341 22.44 

6.48 | 162 [10.48 | 222 |14.48 | 282 [18.45 | 342 22. 48 

6. 52 | 163 [10.52 | 223 [14.52 | 23 [18.52 | 343 22. 52 

6.56 | 164 |10.36 | 224 14. 56 [284 |18. 56 | 344 22. 56 

7. © | 165 f. o | 225 [. o | 285 jig. © | 345 [23 © 

7. 4 | 166 f. 4 | 226 |15. 4 | 286 19. 4 | 340 |23- 4 

7. $ | 167 1. 8 | 227 5. 8 |] 287 |19. 347 |23. 8 

7.12 | 168 [11.12 | 228 [15.12 | 288 [19.12 | 348 [23.12 

7.16 | 169 [11.16 | 229 [15.16 289 [19.16 | 349 [23.16 

7.20 | 150 [11.20 | 230 [15.20 | 290 [19.20 | 350 123.20 | 

7.24 | 171 [11.24 231 [15.24 | 291 j19-24 | 35! 123-24 

7.28 | 172 [11.28 | 232 15.28 | 292 [19-28 | 352 [23.28 

. 7.32 | 173 11. 32233 15.32 293 19. 32 | 353 [23-32 | 
. 7.36 | 174 [11.36 | 234 [15.36 |] 294 19. 36 | 354 [23-36 | 
7.40 | 175 [11.40 | 235 [15.40 | 295 [19-40 | 355 [23-40 | 

. 7.44 | 176 [11.44 | 236 [15.44 | 296 [19-44 | 356 123-44 | 

. 7.48177 [11.48 | 237 [15.48 | 297 19. 48 [ 357 [23-48 

| 52 7.52 | 158 [11.52 | 238 15. 52 | 298 [19.52 | 355 [23-52 
| 7.56 | 179 [11.56 | 239 [15-56 | 299 19. 56 359 23.56 
8 8. © | 180 |12. © | 240 16. © | 309 120, o | 360 24.0 
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Th ABLE XIII. ou XP 
Turk III. ie Re Fractions of on N. 9 9j Ihe Sun's Faral. 
| Heavenly Bodies in 2 — eee, lax in lax in Ad 
App. Ref. APP- ae Ret. $920 of the Sea. 4 Sun's - | Sons | 
. „ —— — | Height Dip of I Alt. Parallax] 
D. M. NM — A. A. 8. D. NA. 8. - + Fofthe| the B.. 
0. 33. Of 6. 30 7. 51/ 30 1.38 ' | Eye. Horizon. = = | 
o. 5032. 10 6.40/7.40] 31 [1.35h Fer 13 
e 
o. 15 30. 350 7. 7.200 33 Hot „ 30 8 
9. 20029. 50 7.10711 34 1.24 ; þ > 1 1.90 io 7 
s ee 4 3. 1-95 30 6 
f Os. 30 28. 22} 7. 30 6.53 36 1.15] 2 Be 55 3 
o. 3527. 41] 7. 40 6 151 37 1.16, 3 F — 
o. 40027. 0 7. 506. 37 38 [1.13 : E U — 4 
0. 45]26. 20| 8. 0 6.29 39 11 8 3 5 4 
o. 5023. 42 8. 106. 22] 40 l. 8 9 2: 52 E 1 
| O. 55 25. $ 8. 20 6 15 41 42 31 10 3. 3 ö 80 2 
| 1. 24.29 x 2%; « 8 ay 4 11 3.10 85 I 
1 512 - 54 +. 25 Who and | 4 0 0 
5 php 8. 5015-55] 44 . 59 1 | 2 yo 1 88 
1.15/22. 47 9. © 5480 45 [9.57] 5 3. 34 TABLE XV, 
1.2022. 15] 9. 1005. 420 46 0:55 | 15 3. 42 Augmentation 
1.2521. 44] 9. 205. 30] 47 o. 53 1 3. 49 of the Moon's 
| 1. 3021.15] 9. 30|5+ 31] 48 EY 1 Semidiameter. 
9.40/25 49 . 49 3 | 
| 8 9.48 : * 4001. sAugmen 
9. 505. 200 50 (0.4 19 4. 10 Alt. | tation. 
10. 05. 15] $1 [0.46 20 4.16 — — F 
10.1515. 7 52 [9:44 7 4.22 _D. Sp 2 
| IC. 30/5. 0 53 10.43 1 4.28 0 o - 
| 10. 45 4.530 $4 [9-41 23 4.34 5 I 
i 11. 04.47 55 [9.40 „ 10 3 3 
| e i6 14.42; 15 4 | 
| 11. 304. 34| 57 fo. 37 3 20 6 | 1 [23 
11.45|4+29] 58 o. 35 vr 6-14 | 25 E 2 22 
12. O14 23] 59 |© 34] = 5. 39 30 13 ö 3 22 
| 12. 20/4-16| 60 |0. 33 49 176.2 | 35 9 | 4 [32 
12. 404. 9 oy O, 32 3 6. 24 40 10 JAS 
1 13 04. 3 2 [O. 30 | 11 6 22. 
li I 3. 20|3. 57] 63 fo. 29 55 . 4 = 5 13 e 
i 13. 4003. 51] 64 fo. 28 os 7.59 55 13 8 [22 
F 1 013-45] < Þ pp S& © 8. 32 60 14 9 22. 
| 14. 2003. 400 66 |o. 25 * 9. 3 | 70 1 10 [21 
| 14.4003. 350 67 [0.24 1 9.33 do Kc 1 To 
5 15.30 . 2% % . 220 eee ſtances 12 jan, 
| 5.30 3.2469 [0.22 Canis VI. Dip of the Sea at "different Di | 1. 
\ 128 7 S os from the Obſerver. 2 4 5 
# 16. 30{3.10] 71 ſo. 191 8 Heizht of the Eye above the Sea in Feet, 15 22. 
is 17. 003. 4] 72 o. 182 = ei 1 20 [88 3% | 33 Fa 
| 17: 3012-59] 73 . 105 5 gle ee nia Dip 
| 18. 02. 54] 74 fo. 160 2 = Dipp e hs Sur 
| | 18. 302. 49 75 o. 15[8 SE M. NI. NM. M. NM. N. M. 
$ 19. 0,2. 44] 76 fo. 14 I 22 4 45 7 | 68 79 | 9b 
„ „„ 3-1 6ljse{w {22 1.28 34 39 | 45 
RP PT /] 7 ⸗ “ 23 a 1 
20. 3910-31 79 9.11 Ns 4 6 9 12 15 17 20 23 
21. oZ. 27 80 ſo. 10 " _ 7 9 | 12 | 14 | 16 |} 19 
„„en 
2 92. 20 82 o. 8 1 2 3 5 6 810 1112 
23 2. 1 85 0. 7 | 5 3 | 3 6 » 2-1 _9 | 
| 24. O!2. 7| 04 jO. PPP 8 
24% olz. 2| 85 ſo. 5 45 2 1 4 5 - £ : i 
2& oſx. 36 86 %o. of 3% | 2] 3 4 | $ '6| 3408 
2% -ojt. gi e. 4 2:13 | „ 5 
28. of. 47] 88 jo. 22 5 — — — — — 
29. oll. 421 89 lo. 10 5 e 


8 UN's 


TREE XVII. 


DE CLINAT ION, 


o r THE 


For the VEARS 1791, 1795, 1799, 180g. 


Each being the third after Leap-Vear. 


; 5 8 1 F | ' 
Jan. | Feb. March April "ay [June July Aug. | Sept. | OR. | Nov 
7 i E 1 | 2 
4 ; A 5 ö 
5 South] Southſ South North North North North North North South South 
Ii r — j- 
1 23. of17. 117.28" 4. 39 5. 9022. 623, K[18. of8.14 3.1614. 32 
2 22. 54016. 437. 5 5. 215.2722. 1 4 17. 45 7. 52 3.4014. 51 
3 22.49 16. 26,6, 42 5. 2515. 45022. 2122. 58017. 297. 30 4. 3115.10 
4 22. 4216. 0806. 195. 48016. 2 22.28 22. 5517. 137. 8 4.2615. 28 
5 22. 36015. 505. 56 6. 11016. 1922. 35 22. 4816. 57 6. 45 4. 491.4) 
6 22.2815. 315. 33 6. 3316. 36022. 4122. 4216. 46. 23 5. 1216. 5 
7 22. 21015. 135. 10 f 6. 5616. 53 22. 47 22» 36/16. 246. 5. 3616. 23 
$ 22. 13014. 544.46 7. 18017. 9/22. 5322-29116. 715.38 5. 5916. 40 
9 [22. 414. 3404. 23 7. 40017. 2522. 58 22. 2215. 505. 15 6. 2116. 57 
o 21.55/14. 153.59 | 8. 3/17. 41023. 322. 15 [L. 32 4. 52 6.44 17. 14 
21. 4601 3. 553. 36 8. 2517. 5723. 722. 715. 144.30 7. 7117.31 
21. 36013. 3503. 12 8. 4718. 12 23.112158 14.564. 7 7. 3017. 47 
21. 26013. 152. 49 9. 818.2723. 15 21. 5014. 383.44 7. 5218. 4 
21. 1612. 55 z. 25 9. 3018. 4723. 1821. 41 14. 203.21 8. 1518. 19 
22. 52.34/21 |'9.51 18. 562 3. 2021. 3214. 12. 57 . 8. 3718. 35 
20. 5312. 1301. 38 10. 1319. 10023. 23021. 2213. 42. 34 8. 5918. 50 
20. 41011. 5211.14 10. 3419,2323.2421. 123.232. 11 | 9.21119. 5 
20. 2911. 31ſo. 50 [10.55 19- 36023. 1 113. LICE 48 | 9.431[19.19 
20. 1711. 10ſo. 27 11. 1612. 4923. 2720. 51 12. 44 1. 24 10. 0519. 33 
20. 410. 480. 03 1 — 223. 28020. 3912. 241. 1 1. 2619. 47 
— 
19. 5010. 270. 21 N11. 57 20. 14 23. 2820. 28012. 410.35 10. 4820. 
19.37 Io, obo. 45 12. 17 20. 2623. 28020. 1611. 440. 14 11. 09 20. 
23 19. 230 9. 431. 8 12. 37 20. 38023. 2720. 411.240. 98.1. 3020. 
1 I 8 9.211. 32 12. 57 20. 49023. 20 19.51/11. 310.33 11. 5/20. 
25 18. 18.53 8.58 i. 55 3. 1621. 23.25 19. 19. 39 2.42 O. 56 12. 1220. 
26 18. 38 38 J. 362. 19 13. 3621. 10023. 23019. 19.25 10.22 T. 20 12.33/21. 
27 18.230 8. 142.42 13. 55 21. 21/23. 2119. 120. 111,43 12. 5327. 12 
28 18.07 7. 5103. 6 14. 14/21. 30023. 18018. 58 9. 402. 6 13.13/21. 2 
29 17. 51 3-29 [. 3302 1. 4023. 1518. 449.182,30 13.3321. 33 
30 17+ 34 3-52 14. 51/1. 49023. 11018. 30 8. 57.53 N 
31 17. 17.18 4.16 21.58 18. 15 8. 35 14.12 
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— TT EN IR OS 


P 0A ³˙⅛ EIS. 10ers en 
— — — 


SUN's DECLINATION, 


A T A B IL. E 


oF THE 


For the Yzars 1792, 1796, 1800, 1804. 


Each Being Leap-Year. 


9 


Days. 


——— . ¶ ¶ — — 


— —Eä ⁰·— n 


8 a N 
„oe Gow Q[umEebp ww es- 


— — — —— TT ³ÜàÄTꝙ > on „ 
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0 e April | May | June July Aug. | Sept. | 


6.48 
6. 2 


ö 


South North North North North North Northſs 


14. 4621. 59 
2. 8 
15.2422. 16 
22.24 8 


4. 5615. 23022. 12023. 417.487. 57 
5. 19115, 40022. 1923. 17. 337. 35 
6. 25 5.4215. 58022. 2722. 5517.17.13 
6. 05 16. 15/22. 3422. 4917. 116, 51 
5.39 6. 28016. 3222. 40022. 43016. 456. 28 
5.15 6. 5016. 49|22. 46022. 3716. 2806. 6 
7.13017. 05/22. 52022. 31016. 115. 43 
4.29 | 7.35117. 22022. 57/22. 2415. 5405.21 
4. 5 | 7- 57117. 37/23. 2022. 16015. 3604. 58 
8.1917. 63023. 6022. 918. 194. 35 


14. © 3 


.18 | 8.41|18. 823. 1022. 015. 14. 72 
| 54 9.0318. 23/23. 14|21. 5214. 43] 3.49 

9.25118. 38,23. 1702 T. 43/14. 2413.26 | 
(2.07 9.46018. 52]23. 20/21. 34 14. 603. 3 
10. os [19. 6/23. 22021. 2413. 4702. 40 


; 19. 123.23 


1 Fad 
. * 
„ 
. £ a , 


Nov. Dec. 


22. 32 
22.39 
22.45 
22.51 
22. 57 
2%. 23 


23-7 
23.11 
23.15 
23.18 
23.21 


15 

16 20. 56 20 10. 2919. 20023. 2421. 1413. 2802. 17 

17 20. 44 56 10. 5019. 33023. 26021. 4013. 8/1. 53 23.25 
18 20. 32 o. 32 11. 1119. 46/2 3. 2720. 53012. 49 1. 30 23.26 
19 20. 20 o. 9 II. 3119. 59/2 3. 28020. 4212. 291. 7 10. 21 jig. 43] 23+ 37 
20 20. 7 o. INI I. 52020. 1102 3. 28020. 31012. gjo, 43 23. 28 
21 [19.54 o. 39 12. 12020. 23023. 28020. 1911. 49]o. 20 23.28 
22 19. 40 2 |12, 32020. 3523. 2720. 711. 29ſo0. 38111. 23.27 
23 [19.26 26 12. 5220. 4623. 2619. 5511. gfo. 27 23-37 
24 1912 49 13. 1220. 57/23. 25119. 42010. 4800. 50 23.25 
25 18. 57 13 13. 31021. 08023. 23019. 29/10. 271. 14 23. 24 
26 18. 42 - 37 3. 502118 23.2119. 15/10. 61. 37 23. 21 
27 [18.27 o 14. 921. 28023. 18019. 2| 9.452. 1 23.18 
28 18. 11 3-23 14. 2821. 3802 3. 1618. 48] 9. 24 2. 24 21. 31315 
29 [17.55 3-47 14. 4621. 47/23. 12018. 3309. 23. 47 21.41 3˙11 
39 [17:39 1 [15. 05/21. 55|23. 08/18. 19] 8. 41 3. 11 14. 8 21.5083 If 
11 117.22 4.33 22. 4 18. 4 8. 19 3 
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TABLE XVII. 


——— ͤ -n - on LI 


SUN's DE CLINAT TON, 


For the YEARS 1793, 1797, 1801, 1805. 


Being the firſt after Leap-Vear. 


* 


— — — — 


Jan. Feb. March May | June | July Aug. Sept. 
: ; | 
South|South{ South North North North North North 
1422. 5716. 527.17 15.18/22. 10023. 517. 338. 3 
2 22. 5216. 356. 54 15.3622. 17/23. 1117. 377.41 
3 22. 4516. 176. 31 15. 53022. 25022. 5617. 21. 19 
4 22. 3915. 396. 8 16. 11023. 32022. 50017. 56. 57 
5 22. 32]15- 4115-45 16. 28022. 38022. 45016. 4916. 34 
6 22. 25015. 225.22 16. 4422. 44/22. 38016. 3306. 12 
7 22. 17/15. 34. 58 17. 122. 50022. 3216. 165.49 
8 22. 914. 4404. 35 17.1722. 55/22. 26015. 595. 27 
9 22. 14. 244. 11 17. 3323. 22. 18015. 4105. 4 
10 21. 51/14. 503. 48 17.4923 5/22. 1715. 244.414 
11 21.41/13. 45/3. 24 18. 4023. 9/22. 3015. 604. 18 
12 21. 31013. 2513. 1 18. 1923. 13021. 54/14. 483. 35 
13 21.2113. 502. 37 18. 34023. 16021. 43/14. 293. 32 
14 21. 10012. 452. 13 18. 48023. 19021. 30014. 113. 9 
15 20. 5912. 24/1. 50 19. 223.2121. 27 13. 522. 46 
16 20. 47012. 31.26 19. 1602 3. 23021.17/13. 3302.23 
17 20. 3511. 421. 2 19. 3002 3. 2521 713. 1442. 
18 20. 23011. 210. 39 19. 4223. 270. 56012. 5407. 36 
19 20. 10010. 590. 15 19. 56/23. 2720. 4512. 341. 13 
20 19. 5710. 3800. gN 20. 8023. 28020. 34012. 150. 50 
21 19. 44/0. 1600. 32 20. 2002 3. 28020. 22 11. 550. 26 
22 19. 30] 9. 5410. 56 20. 3223. 27. 10/11. 3400. 38 
23 [19,15] 9. 320. 20 20. 43023. 2719. 5811. 1400. 21 
24 19. 1 9. 10. 43 20. 54/23. 2519. 45 10. 54. 44 
25 18. 46], 8. 482.7 21. 6/23. 24019. 32 10. 3301. 7 
26 18. 31] 8. 252. 30 21.15/23. 2219. 1910. 121.31 
27 18.14] 8. 32. 54 21. 25[23.19]19. 5 9.511. 54 
28 [17.59] 7. 4003. 17 21. 38023. 16018. 510 9.29218 
29 17. 44] J3. 40 21.4423. 13018. 37] 9. 802. 41 
30 [17.26] 4. 4 21. 53023. 18. 23] 8.473. 4 
u H. e 4.27 23. 2 28. 81 8. 281 


42. 1 


5 


517. 23 


South 


| 


14.41 
15. 

15. 19 
15.37 
15. 56 
16. 14 
16. 31 


16.49 
17. 6 


17.39 
17. 56 
18.11 
18. 27 
18. 42 


18.57 


9--32 


11.19 
11,40 


I2 22 
IQ. 43 


9. 5419. 26 
10. 1519. 40 
10. 37/19. 53 
10. 58 20. 6 


13. 3 


14. 2 


13. 2321. 28 
13.43 21. 38 


19. 12 


20. 19 
20. 32 
20. 44 
20. 55 
. 
21. 18 


21. 48 


21. 57 
22, 6 
22.14 
22. 22 
22. 30 


22. 37 
22. 43 
22. 49 
22.55 
23. 

23. 5 
23. 10 
23.14 
23.17 
23. 20 


23. 22 
23.24 
23:26 
23.27 
23:28 
23.28 
23. 27 
23.27 
23. 26 
23.24 
2.3. 22 
23-19 
23..16 
23. 12 
2% © 
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TABL XVII. Tap, X 
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— —ññ— ꝛ— — one 
c Add J 
I Sub, 
| | | Add 1 
I. | = | | | Sub, 
* W KF... 
1 | | | Deceml 
| | e r THE 
| SUN: DECLINATITIUON | 
For the Years 1794, 1798, 1802, 1806. | 
| Each being the ſecond after Leap-Year. 
8 | n GS 1 N ane. Z — 
Jan. | Feb. March April] May June | July Aug. * Oct. No v. N — 


— 


—— = — 


© | 
8 1 
| South South} South North North North mo North South South 


— 


e ene 


| 


; 


1 22. 5816. 57]7.23 | 4. 4415. 1422. 8023. 6017. 5668. 8 | 3.22114. 37 

2 22. 5316. 397. 5. 715. 31022. 1602 3. 2017. 417. 46 | 3.45114. 561. | 

3 22.47/16. 2116. 37 5. 30015. 49022. 23022. 5717. 257.24 | 4- 9115.14 a 
4 22.4116. 316.14 | $5.53 . an. e 5217. 97. 2 | 4. 32/15. 33 

5 22.34/40 5.15 16. 24/22. 370/22. 46016. 5306. 40 4.01881 


6 22. 27 15. 275. 27 | 6. 3916. 40022. 43022. 41/16. 3716. 17 5.1816. 9 9 
7 22.1915. 805. 4 | 7. 116. 57022. 4922. 3416. 2005. 55 | 5.41116. 27 
8 22. 1114. 4904. 40 | J. 2417. 13022. 54022. 2716. 35. 32 | 6. 416. 44 
9 22. 214. 304. 17 | 7.4617. 29122. 5922. 20015. 465. 10 | 6. 2717. 2 
o |2I.53\14- 1013-54 | 8. $117. 4523. 402.1308. 2804.47 . 5017. 19 
11 21.4413. 50 3. 30 8. 3018. 123. 8022. 5/15. 1004. 24 7. 13017. 350 | 
12 21.3413. 303. 6 | 8.52118.16{23. 12121. $7114. 5214. 1 | 7.35117. $11:3- WE | 
13 (21. 24|13-1012.43. | 9.14118. 3%½3. 15021. 48114. 3413.38 | 7. 58118. 73.1177 —— 
14 |21.13;12.50j2.19 | 9. 35118. 45123. 18021. 3914. 153. 15 8. 20/18. 23 4 
15 21. 2 12 2.29 1.56 9. 57 18. 5923.21 21. 13. 572. 52 8. 41018. 38 


— — ———— — 


16 20. 50 12. 801. 32 10. 1719. 1323.23 21.20/13. 38 3.29 9, 47.55 
17 20. 38 11.47 


1 
1. 8 io. 3919. 26023. 2521. 913. 192. 6 | 9. 2619. 823. 
18 20. 26 11. 2600. 45 1. 019. 4002 3. 26020. 5912. 591. 42 9. 48119. 223.20 
19 20.13 11. fo. 21 l. 2119. 52023. 27/20. 48012. 4001. 19 10. 1019. 36 
20 20. 1 10. 43/0. 3N 11. 41020. 0523. 28020. 37112, 20/0. 56 10. 3219. 50 
© 
O 


.27 12. 220. 17/2 3. 28020. 2512. jo. 32 10. 53/20. 3 


[V emb 
ldober 


21 19.47 10.22 | 
22 [19- 33 10. 50 |:2. 22120. 292 3. 28020. 131 1. 40[o. 9 11. 1420. 16 — 
5 23 [19.19 9. 381114 112. 4220. 4102 3. 27/20. 1 11.19. 158 11.35 20. 2923.273739 

II 24 19. 5 9.161. 37 3. 1120. 5223. 2619. 48010. 590. 38 f. 56/20. 41 . 
2s 18s. 18. 50 8. 5321 13-2121. 33.2419. 36/10. 3801. 2 [12.17129. 53 
26 18. 35 35 '$. 31 312.25 13. 4021. 13023. 2119. 22010. 17 
27 [18.19 8. 82. 48 13. 5921. 2323. 20019. 9 9.56 


Ry 12. 38021. 4 
49 12. 58]021.15 


10% be. 


I 
l 
28 |18. 3 7. 453. 11 14. 18021. 3323. 1718. 55] 9. 352. 12 13. 18021. 26 4 
2917. 47 3.35 114. 3721. 42 23.1618. 41 4 1312.36 3. 38021. 36123: ' Sepremb, 
10. 30 3 58 14. 55 21. 51123. 1018. 260 3. 5204. 59 13. 5 21.450 
1] a1 [1714 4.21 122. ED 18. 12 8. 30 14.17 ̃ 
f ——— * — — — ͤ— 2 Kees — Rr. 


1— 


— — . — 


Tan, XVIII. For reducing the Sun's Dtcrin. as given in the N. A, for Noon at nag 
GREENWICH to any other Time under that Merid. or to Noon under any other Merid. pit 
— —— u — I 
2 AlN u. M. u. u. JU. br. f. Br. f f. vr. IH. NI. u. &. I. l. SN (| 44d jr. l 
BY | Sb. bef. N. A ©. 20 fo. 40/1. 9/1. 20/1. 4012. z. 20/2. 400 Add bef.N Sub, OS | 1 
e, e | * e / ad in . 4 
. In F. | Aad in E. SDeg. 10D 5D. 20.250. 30D 35D. 40D. Add in E. Sub. in E. {18-1 
—Days. | Days. M. s. M.S. k. 8. N. s. v. s. |M.S. b. s. N. s. Days. Days. 1 
December 210 Decem. 21 o. oſo. oſo. oo. oo. oſo. ofo. oo. I une [21 ne 1 
20 22] 0. oſo. 10. 140. IO, 210. 20. 210, 3122 20 1488 
J 19 23 ©. oſo. 10. 20. 200. 300. 400. 5ſo. 6023 19 W's 
2 18 24| ©. 1e. 2j0. 3J0. 4jo. 6jo, 70. 8o. 924 18 164 
# I7 25 0. 1 0. 30. 40. 60. o. 90. 11 0. 12125 117 * 
J 16 2600. 20. 400. 50. 710. 9ſo. 110. 1300. 1526 16 16 
| 15 27] o. 20. 5o. Go. 8ſo. 110. 1300. 150. 1802 15 . 
| 14 28 0. 30. 600. 7ſo. loſo. 1200. 15 o. 1800. 21128 14 14 
1 13 290. 3%. 7%. 9. 12 o, 150. 1810. 2100. 24029 13 1 
j eee ee eee: ee, 2 lb 
1 11 Decem, 31 o. 40. 8j0. 1110, 1510. 190. 220. 2600. 30 1 July 4 Wwe 
I! 10 Jan. 1| ©. 410. 800. 120. 160. 2000. 240. 280. 32 2 10 4 
I 9 1 2 o. 40. 8ſ. 13/0. 170. 21. 260. 30[o. 35 3 9 U 
8 3 o. 5]9- 919. 140. 1910. 249. 290. 33/0. 38 4 \ 1178 
7 4 o. $510. 10ſo. 150. 210. 2619, 3110, 36ſe.q1] 5 7 11784 
6 5| ©. 5%. 110. 16[0. 22 o. 280. 33/0 3800. 44] 6 6 6. 
5 6] o. 601. 12ſo. 170. 240. 3oſo. 3510. 41 0. 47] 7 8 0 
4 7 o. 6ſo. 12 0. 180. 2510. 310. 37 o. 40. 49] 8 4 1118 
A 3 8| o. 6ſo. 130. 190. 26{0, 3300. 390. 45/0. 52] 9 2 . 
= | 9|_0._7|2: 14]: 2919. 2712: 34e. 4110. 48]o. 550 2 hl 
EY | Vecember 1 100 ©. 70. 1400. 2100. 290. 0. 3600. 4 4310. 500o. 57/11 1. June 11488 
ec. en 30 11] 0. 70. 15/0. 220. 300. 37 o. 45 Jo. 521. ofi2 31 May (18 | 
7 29 120 o. 8[0. 160. 2300. 3100. 3900. 47%. 55/1. 3013 30 | v4 
28 x3] ©. $10. 160. 240. 33/0. 41]o. 49]0. 57]1. 6[14 29 . 
uth 27) 14] o. 80. 170. 2510. 3400. 420. 5100. 591. 8015 28 4 
26 15 o. go. 180. 260. 350. 44. 5301. 21.1116 27 1 7 
25 1660. 919. 180. 27 o. 3719. 46[o. 55 1. 411.1317 26 [1 5 
.55 24 17] 0. 90. 1910. 2800. 3810. 47[0.57]1. 61. 16118 25 | 1483 
5 23 180 o. 100. 200. 2900. 3910. 49 o. 5801. 91. 1919 24 N of 1p 
R — 19] 0. 1019: 2019: fe, S. e 20[0 haze "" 
. 20 38] 20| 0.10[0.21[o. 3100. 4100. 5101. 21. 121.2221 22 f 3304 
. 20 20 21 o. 1100. 220. 32 0. 4300. 5301-411425 22 21 . 
35 19 22J O. 1119.22 0. 330. 44 ſo. 5511. 1.17 1. 28 23 20 1 
S 18 23] 9.1110. 2310. 3410. 4510. 5661. 71.191. 30024 19 - N 
. 4 17 24 0. 120. 2300. 3400. 460. 5701. 9 1.27 1. 32025 18 ij 
Ly 16 25] 0.1210. 240. 3510. 470. 591. 111. 2301. 35026 17 | | 1 
. 54 15 260 0. 120. 2400. 360. 4801. oft. 127.241.3627 16 . 
14 27 o. 12[0.25]0. 37 0. 4. 201. 1401. 261. 39028 15 0 
. 13 28 ©. 13]0. 2600. 3800. 5101. 401. 1601. 2801. 41029 14 l 
a . 30 0. 1319 260. 39]o. 53/1. 1.91.32 1. 45]31 Flv 112 - 09 
46 9} Feb, 1] o. 1300. 27/0. 4110. 55/1. 91. 221. 3601. 50 2-4ugt 10 4 
* 2 3 0. 1400. 2800. 420. 57.110.251. 391. 53] 4 8 | oh 
: 5 5 0. 140. 290. 4300. 5801. 131.271. 421.560 6 6 | 1h 
- 3 7] o. 150. 3010. 4501. oft.1511. 30/1. 44/1. 59% 8 4 | "ll 
3+ 2 EE [November 1 9 0.1549. 3110. 4601. 21. 171. 32[1.47]2. 3110 2 May | 
3: abe 30 11] 0. 1600. 3200. 471. 31. 19 f. 35/1. 5002. 612 z0-/fril __—_ 
3.233 28 13 o. 16|o. 320. 48. 51.211. 37/1. 5302. 9014 28 105 
3-21 26 15] o. 16|o. 3300. 491. 61. 22]1. 39/1. 5602. 12016 6 | 
3. 20 24 17 o. 170. 3400. So[t. 71. 241. 41/1. 5812. 15118 24 
3.24 3 20 o. 1710. 34. 5201 91.271.440 - 12.1901 21 
gd 18 23] 0.17 o. 350. 53[1.11 1. 291. 1. 46/2, 12.2224 18 | 
5. 15 Feb. 26 o. 180. 3600. 54/1. 131. 311.492. 712.2327 15 
55 12 Marck 1 o. 180. 37/0. 551. 14/1. 321. 5102. 92. 280 300 [12 
3-2 9]. 4 o. 1900. 3800. 5601. 151. 3401. 5302. 122. 300 2 Septen. g 
rs || 6 7, ©. 190. 3800. 57. 1601. 35/1. 542. 13/2. 32] 5 3 
3-1 045er 10] o. 190. 3800. 57/1. 17/1. 3601. 5502. 1402. 34] 8 3 April 
3.139 Sptember 30 13] o. 190. 3919. 5801. 171. 37/1. 56/2. 15. 3511 * 
3 © | 27 160 o. 190. 390. 581. 1801. 38]r. 57/2. 162. 36074 
T || 24 19] ©. 2000. 39[0. 58|1. 18 1. 38 f. 572. 1602. — 17 
| — 21 22 ©, 20lo. 4019. 5911. 19it. 3911. 58 


Ns 


Tas. XVIII. For reducing the Sux's Drei ix. as given in the NA. bor lu. X 


SGxxrxwien to any other Time under that Merid. or to Noon under any other Merid Ml Gazi 
pn Ye Sub. af. NI A. M. H. M. H. M. H. N. E. N. I H. M. | H. M.. {Sub.aft.N[. dg aft N WA / 
Sh, NU Adab . 0 3. 20 3. 404. 04. 204. 40 {5- © Addbef.No Sub.bef.N , bcf 

ini, Sub. inn. 1 1 ; Sub. in W\ nt A | 4dr / 

Sb. in N. Aud in FE [45 D. 5 DP. 55 D. 60 D. 65 D 70 D. [75 D. [dddinF, Sub. in K. / in 

Days. Days. M. s. M. s. . s. NM. 8. N. 8. M. 8. M. 8s. Days. i Days. E Days 
Decem. 21 Decem.21] o. o] o. ©| o. of o. of o. of o. of o. © 21 June 31 June | em. 
= - 22] d. 23] 0-: 3] ©. 41. 0. 44:0: 4} ©- 51. ©. $123 20 = F 
19 : e & & 7j d. 5] 0. al:0. o. 10] o. 1123 19 c 
18 24 0.10] o. 11 0.12] 0.13] © 4 o. 15] o. 1624 18 4 l 
17 25 85 o. 15 o. 160 0.18] o. 19 o. 20 o. 2225 17 | 3 1 
16 26 0.16] 0.18] o. 200 0.22] o. 24/0. 26 0. 2726 16 | I 
15 27] 0.20] 0.22} 0.24| 0.26] o. 29 ©.31] o. 3327 15 1 1 
| 144 28] 0.23] o. 25 0.28] o. 31 o. 34] o. 36 o. 3828 14 | Y J 
13 29] 0.26] 0.29] o. 320 o. 35 o. 38 0.41] 0-44[29 13 = 
12 30] ©. 30] o. 33] . 36} 0.40] . 430 . 46 o. 50 30 J |12 RS 
110 Decem. 31] 0.33] 0.37] o. 40 0.44] o. 480 o. 51 0.55] 1 July ii E 
100 Jan. II 0-36} o. 40 0.44j 0.45] 0.53] 0.57] 1. 1} 2 110 E 1 
9 2 o. 39 0.44] 0.48] o. 53 0:57] 1. 2| 1. 6] 3 4-S * 
8 3] 0-43] 0-48] 0-53] 0.57} 1. 21. 7] 1.11] 4 8 | + 
7 4| 0.46] o.51] 0.56| 1. 11. 7 1. 12 1.17] 5 7 | 
6 5] ©0.49j 0:55] 1. of 1. 6| 1.11] 1.17] 1.22] 6 6 | 
5 6] ©. 52] 0.58] 1. 4] 1. 10 x6] 1.23] 1.37] 5 1-8 | 
4 7] ©.58] 1. 1] 1. 7] r. 14 1.20| 1.26| 1. 32 8 4 | 3 
3 8] 0.58} 1. 1 1. 180 1.24] f. 311. 79 3 þ 
2 Of 1. 1] 1. 1.151 1.22] 1 29 1. 36 1.4310 * 3 
Decem. 1 10] 1, 4| 1 12] 1.19] 1. 26 1.33] 1.41] 1.4811 1 2 I becem. 
Nov. 30 11] 1. 97 3.45] 1.23] 1. 30 1. 1.66. 31 ov. 3 
29 12j 1.10] 1.18] 1.26} 1. 34] 1.42] 1.50| 1.57/13 130 4 2 
28 13] 1.13} 1.22] 1. 300 1. 380 1. 46 1. 542. 24 29 2 
| 27 14] 1. 160 1.25 1. 34] 1.42| 1. 508 1-58] 2. 715 28 2 
| 26 15] 1.19 1.28} 1.37] 1. 460 1.55] 2 ; 2.1216 27 2 
| 25 16] 1.22] 1. 31] 1.40} 1. 49 1. 59] 2 2.1717 26 2 
24 17 1.25] 1.35] 1.44] 1-33] 2. 3] 2-12] 2.2118 25 2 
3: of 18] 1. 28 1. 38] 1.47} 1-57} 2. 7] 2. 16 2. 2619 24 2 
22 19] 1. 30] 1.41] 1. 51] 2. 1] 2.11} 2.21] 2. 3120 " 3 Pp 2 
| 21þ 2o| 1.33] 1.44] I-54} 2. 4| 2.15] 2.25 2. 3521 22 2 
| 20 21] 1. 36] 1.47] 1.57} 2. 8| 2. 19 2. 29 2. 4022 21 2 
| 19 22] 1. 39] 1. 500 2. of 2. 110 2. 220 2.33] 2. 4423 20 I. 
18 23] 1.41] 1. 53] 2. 4| 2. 15 2. 26] 2. 37 2.48124 19 1 
| 17 24] 1.43] 1. 55] 2. 7 2. 18] 2. 30] 2. 41 2. 5225 18 1 
16 25 1. 46 1. 580 2.10] 2. 210 2. 33} 2. 45 2. 5626 17 1 
13 28 1. 1 2. 1 2,13] 3.25} 2. 1 2.49] 3. 1127 16 1. 
0 14 27 1.51] 2. 4] 2-16] 2.28] 2. 400 2.52] 3. 528 15 I, 
| I3 25] 1. $gt-2.. 9]. 2.10] 2 31 2. 44 2. 56 3. 929 14 1 
11 Jan. 30 1.58] 2.11] 2.24 2. 37] 2. 510 3. 4 3.1731 Taly 12 1 
9 Feb, 1 2. 3] 2.17 2. 30 2.43] 2.57} 3-11} 3.24 2 Aug £0 
7 2. 71 2-21] 2,35 3-49] 3, 7 5224 8 | 
5 $| 2-11] 2.25] 2.40 2. 54/3. 9| 3-23 3. 38 6 6 
3 72.14% 2.29 2.44] 2-59] 3.14 3-29] 3448 4 W.. 
Nov. uf 9 2.18} 2. 33] 2.49} 3. 4} 3-19; 3. 35 3. 5010 2 May I 
October 30 val 2.221-2. 2.3; 1. 91 3.1 1.4 56,12 30 April be, 30 
28 13] 2. 25 2.41] 2. 58 3. 14 3. 300 3.46 4. 3 14 28 = 21 
26 15] 2.29] 2. 45] 3. 2] 3-18| 3.35] 3. 510 4. 8/16 26 220 
24 17 2-32] 2-49] 3; 5 3.22 3.39] 3.560 41318 4 5 2. 
| 21] 20 2. 36| 2.53] 3-11} 3-28| 3.45} 4. 3| 4-20|21 21 a __ _ 2 
18 23] 2. 40] 2.58 3-15] 3-33] 3-51} 4. $| 4. 2624 18 SF 11 
Fe. 26 2. 43] 3. 1 3. 200 3. 38 3. 560 4. 14] 4. 3227 15 'F 1. 
March 1 2. 46 3. 5| 3. 23] 3. 42 4. 1] 4. 19 4. 38 30 Aug. 12 E I: 
4] 2.49] 3. 8 28 3.45 4. 4] 4. 23 4. 41 2 Sept. 9 S 8 
7 2.51 3. 10 3. 29 3. 48 4. 7 4.260 4.4 35 [6 3 ; 
2.53] 3-13] 3. 323. i Ez Heber 
2.55] 314/333 P ptem. 36 
2. 560 3.15 3.34 % 27 
2. 56] 3-15] 3.35 Wl 24 
—— = 
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Tas. XVIII. For reducing the Sun's PEcLIN. as given in the N. A. for Noon 


- GREEN WIA to any other Time under that Merid. or to Noon under any other Merid 3 
AuaaftN Sub. aft. NI i. N. .. Mm, u. tr. 4. N. M. M. h. M. |H. M. | Sub,aft.N] Adaaf, wt af, 
Sb. IN Add be. NI 7.40 |8. o 8. 20 8. 40 9. o|g.20 9. 40 A N 8 120 
ia, Se #4 D 5 [| D | D | D | D | D COT AP, e 
Sub. in E. Add in E. irs f 120 | 125 | 130 | 135 140 | 145 |AddinE,|Swhin# d ia 
| Days. Days. N. 5. M. s. N. s.. s.. s. N. s.. 3. Days | © Days 1 Phe 
— 6 — — — — —— 8 811 
LDecem. 21 |Decem, 21] ©. of ©. o o. of o. © O. of ©. o. © [21 "Zune 21 7 cem. 

ö 20 22] 0. 9 ©. 9 o. 9 o. 1e o. 100 o. 10 f o. 10 [22 |.” 4 | 
19 23] 9.17] o. 18 0.18] 0.19| 0.19] o. 20 0.2123 19 | | 
18 24] 0-25] o. 26 o. 27] 0.28| . 29 o. 30 o. 3124 18 3 | 4 
17 25 v. 34] 0.35] © 36 o. 38 o. 39 0.41 | 0. 4325 17 y $I 
16 26 0. 420 0.44] o. 46 o. 48 0.49] o. 51 0.53126 6 1 | 
15 27j 9-51] . 530 0-55] . 57 . 89 1. 1] I. 37 f. 
14 28] 0.59] 1. 2f 1. 5| 1. 71. gf 1. 12 1.1428 14 , 
13 29] 1. 801.110 1. 14 1.17] 1.19] 1.22 | 1.2529 13 i 
12 30 1. 160 1. 19 1.23] 1. 26 1.29] 1. 32 1. 3530 June 12 It 
110 Decem, 31] 1.24] 1.28| 1. 3.1. 35 1. 39] 1.43] 1. 46 17% jr” E- ——_ 
oſ Jan. I 1.33] 1.37] 1.41] 1.45] 1.49] 1.53] 1.57] 2 lo Wl 
9 2J 1. 42 1. 460 t. 51 1. 55 1. 59 2. 3| 2. T7-3 - 9 5 
8 3] 1.49 1. 54 1. 59] 2. 42. gf 2.13] 2.18] 4 T'E | 
7 4 1. 580 2. 3 2. 8] 2.13 2. 19] 2.23 2. 28 5 7 1 
6 512. 5 2. 110 2. 160 2. 22 2.28] 2. 33 2. 9 6 6 | Fj 
5 6] 2.14 2.20| 2.26| 2.32j 2.38] 2.43 2.49| 7 5 | 
4 7] 4-22] 2.28] 2.34] 2.41| 2.47] 2.53] 2. 598 4 = 
3 $f 2. 29 2. 360 2.43| 2. 49 2. 560 3. 33. 9 9. 3 j | 
1 9f _2- 37] 2-44| 2. 51 2. 58 3. 5 3. 123.1910 2 
Dee n. 1 10 2.45 2. 52 2.59] 3. 6 3.14] 3213.28 [11 1 J cen. 
Neve. 30 110 2. 52] 3. of 3. 7] 3.18 3 23 3. 30 3.38 12 31 en 
2914 322] 3. Of 3. 8] 3. 160 3.24 3. 32] 3. 39 3.4713 30 1 
28 13 3- 5] 3.160 3.24 3. 320 3.40 3.49 3-57 14 29 
27 14] 3.15] 3. 24] 3. 320 3. 41 3. 49 3. 584. 6 15 28 
26 15 3-22] 3. 310 3. 40 3. 49 3.580 4. 7 4.16/16 2) 2 
25 16} 3. 30] 3. 39 3. 48 3. 57 4. 7 4-16| 4.25 17 26 1 
24] 17 3-37] 3-46| 3-56| 4. 6 4.16| 4.24| 4.3418 25 2 
23 18 3:44} 3:54] 4- 4] 4:14| 4-24] 4-33| 4.4319 24 2 
22 19. 3-51] 4. 1| 4.11] 4. 21 4.31] 4.41 4.51 20 23 I 
21] 20 3-58] 4. 8| 4. 19 4.29| 4. 39 4. 50 5. 021 22 ST 
20 21 4+ 5] 4-16| 4:27] 4.37 4-48] 4.59 5. 922 21 2 
io} 22] 4-12] 4-23| 4-34] 4.45 4. 560 5. 75.18 23 20 I 
18 23] 4-19] 4. 300 4. 410 4. 53 5. 4 3. 15 5. 2624 19 1 
17 24] 4:25] 4. 36 4-48] 5. o 5.12] 5. 23 5. 3425 18 1 
| 16 25| 4+ 31 4.43] 4+55| 5. 7 5.19] 5.30{ 5.42 (26 17 I 
15 26] 4-38] 4. 500 5. 2 5. 145. 26 5. 38 5. 50% 7 16 I 
14 7] 4-43] 4. 560 5. 8 5. 21 5.33] 5. 46 5. 58 28 15 I 
13 28] 4-50] 5. 3] 5. 16 5.28] 5. 40] 5. 54 6. 629 14 I 
11 Fan, 30} 5. 2| 5.15 5.28] 5.41} 5. 54 6. 8 6.2131 Tuly [12 1 
9 Feb. 1 $-13] $.27| 5. 400 5. 54 6. 8 6.22| 6.35 |2 Aug 10 
7 31 5-24] 5-38] 5. 520 6. 6 6. 20] 6. 35 6. 494 8 
5 5] 5. 34] 5. 49 6. 4 6. 18 6.33] 6. 47 7. 216 6 
7] 5-44] 5. 59 6. 14 6. 29 6. 44 6. 59 7.148 4 
Nowem. | 9 5-53] 6. 9 6. 24 6. 40 6. 55 7. 11 7. 2610 2 May Novem. 
October 30 11] 6. 3] 6. 180 6. 34 6. 500 7. 6| J. 21 7.37 [12 30 April tober 
28 13] 6.12] 6. 28 44} 7. o 7.16] 7. 32 7.48114 28 2 
26 15 6.20| 6. 360 6. 53] 7.10| 7. 26 J. 42 J. 5816 26 2 
24 17 6. 29 6. 45 7. 2 J. 19 J. 36 7. 52 8. 918 24 2 
21 20 6. 39] 6. 56| 7-13} 2.31 2.480 8. 5 8.2221 21 2 
1 23] 6. 48 7. 6 7. 24 7. 42 8. of 8. 178. 3424 18 1 
15 Feb. 26 6.57} 7. 15 7. 340 7. 52 8.10] 8. 288. 4627 15 1 
12 March 1 7. 6 7.24] 7. 42] 8. 1 8. 200 8. 38 8. 57 30 Aug. [12 1 
994 7.12 7. 31] 7. 50 8. gf S. 28] S. 46 9. 6 2SSeptem. 9 
6 77. 17 7. 36 7-55] 8. 14 8.33] 8.53 9.125 3 | 
Ocreber 3 100 7. 230 7.42] 8. 1 8. 200 8. 39] 8. 59 9. 1808 | 3 4pril OJober 
Sept. 30 13] 7. 260 7. 48] 8. 4 S. 24 8.43] 9. 3 9.2211 31 March Seprem.3 
27 16] 7. 29 7.4%; 8. 7; 8.27] 8.47] 9. 669. 2514 28 2 
24 19 7. 30] 7. 5 * 22 8. 49 9. 89.2717 2 25 2 
21 220 7.31] 7. 50 8.10l 8. of 8. 50 9. 9 9. 28 20 5 1 4 | 2 


713, XVIII. For reducing the Sun's Drer ik. as given in the N. A. for Noon at 
GxEENWICH to any other Time under that Merid, or to Noon under any other Merid.. 
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AI,. NI Sub.af.NI n. M. u. M. u. M. 4. M. u. M. u. M. u. 1 AY: * 
ſub bef. N Add bef Niro. o 10. 20010. 40011. © 11. 2001 f. 40 12. @!-1ddbef.N] Sub. ef NI 
din Sub. in 1 D P D D D DD Sab. ini. Add in, 
b. n E | Add in EI 150 | 155 | 160 | 165 | 170 | 175 | 180 Add in E.] Sub. in E. 
Days Days N. S.| M. 5. M. 8. M. s. M. 6.1 M. 5.] M. . Days, Days. 
Decem.21 | Decem.21| 0. of o. ol o. o. of ©. of o. o ©. of21 une [24 June 
20 22] 0.11] 0.11] 0:12} o. 12 0.12] 0.13] o. 13/22 20 
19 23] 0.22] © 23] . 24 0.24 0.25] 0.26} o. 26023 19 
238] 224 0.33] 0.34] 0.35] o. 360 0.37] o. 380 o. 39/24. 15 
17 . 25] 0. 440. 46 o. 47 o. 48 o. 50 o. 510 o. 53/25 17 
16 2600. 55 0.57} o. 580 1. of 1. 201. 4| 1, 6/26 16 
15 27 I. 6| 1. 8| 1411] 1.13] 1.15} 1.17] 1.1927 15 
14 28] 1.17} 1.20| 1. 23 1.25 1. 27 1. 300 1. 3228 14 
13 29 hes 1. 300 1. 34| 1. 37] 1-40] 1.43] 1.4629 13 
12 300 1. 39} 1. 42 1. 450 1. 49 1.52] 1.55] 1. 5930 12 | 
11] Decen. 31 1. 50| 1. 54 8.57] 2. 1| 2. 5 2. 81 2.12 1 July |11 
10% Jan. 11 2. I| 2. 5] 2. 9 2.13 3.17] 2.21] 2.25 2 10 
91 * 2] 2. 12 2. 16 2.20] 2. 25 2. 300 2. 34 2. 38 3 9 
8 3 2-23] 2.27] 2. 32] 2. 37 2.42} 2.47 2. 54 8 
7 4| 2+ 34| 2. 39] 2. 44] 2.49 2-54] 2.59 3. 41 5 * 
6 5 2. 44 2.50| 2. 55 3. Of 3. 6| 3.12] 3.17 6 6 
5 Gf 2.55] 3. I] 3. 6 3. 12 3-18] 3.24] 3.30] 7 5 
4 73. 5 3-01] 3-17] 3-23] 3-29] 3.360 3.428 14 
8 3-15] 3-21] 3.28] 3. 34 3-41] 3.480 3.549 J3 
| \ 93-25 3. 32] 3- 38] 3.45 3. 52 3+ 59] 4. 6010 1-2 | 
Decem. 1 100 3. 35 3-42] 3. 49 3. 56 4. 4] 4-11] 4.18011 1 Tune 
Nevem 30 11 3-45] 3-52] 3-59} 4+ 7] 4-25] 4:22] 4. 30012 31 May 
29 12 3-55| 4+ 3] 4.100 4.18 4.26} 4- 34| 4.4213 139 
28 '13] 4+ 5 4-13] 4-21] 4.29 4.38] 4.46 4.544 ad. 
27 14 4.15 4.23] 4. 310 4-40] 4-49] 4.57] 5. $j15 28 
26 15 4.24 4. 33] 4. 41 4. 50 4. 59 5. 8] 5. 1716 29 
25 160 4.34 4-43] 4.525. 1 5. 10 5-19] 5. 28017 26 
24 17] 4:43] 4-53] 5. 24 5-11] 5. 21 5. 30 5. 40018 25 
23 18] 4.5 | 5. 2] 5. 12 5.22] 5. 32] 5.41 5. 51019 24 
22 19 5. 1 5.12] $.22] 5. 32| 5. 42] 5-52] 6. 220 23 
-— 4 20 $39 5. 21 5. 310 5. 42 5.53] 6. 3] 6.13021 22 
20 21 5. 200 5.31] 5.41] 5.52} 6. 3 6. 14 6.2422 21 ö 
19 22] 5. 29 5. 400 5.51] 6. 206. 130 6. 24 6. 3423 20 | 
18 23] 5-37! 5-49] 6. of 6.11| 6.23| 6.34| 6. 4424 19 I 
17 24] 3. 45 5-57] 6. 9| 6.20| 6. 32 6. 43 6. 5425 18 
16 25 5. 54 6. 6 6.17] 6. 29 6. 41 6.53] 7. 426 17 
1 5 26| 6. 2 6. 14 6. 260 6.38] 6. 51] 7. 3 J. 1427 16 i 
144 27] 6. 10 6. 22 6. 34 6. 47 7. 0 7. 120 J. 2428 15 4 
13 28] 6. 19 6.31] 6. 43] 6. 56 7. 9 7. 220 J. 3429 14 
II .an. 30 6. 34 6. 47 7. of 7-13] 7.260 7. 40 7. 53031 July 12 
gif. 1 6. 49 7. 3] 7. 16 7. 30 7.43] 7.57 L. 11 2 cugutfio 
7 3 7. 37. 17] 7.31] 7-45] 7. 59 8.13] 8.2804 8 
5 5 7-16| 7.31] 7.45] 8. 0 8. 14 8. 280 8. 430 6 6 
3 7 J. 29 7. 44 7. 59 8. 14] 8. 28 8.43] 8. 580 8 14 
Novem. 1 9 J. 41 7.560 8-12] 8. 27 8. 42 8. 58 9.13/10 2 May if 
Ufober 30 11] 7. 53 8. 8] 8. 24 8. 40 8. 56 9.12] 9. 28012 30 Af ril 
28 13] 8. 48. 20 8.36| 8.53] 9. 9| 9.210 9.4214 1 
26 15] 8. 15 8.32] 8. 480 9. 5 9. 21 9.38] 9. 5416 26 | 
24 17] 8. 26 8.43] 9. of 9. 17] 9. 349. 5010. 7118 24 
2 20] S. 40 8.57] 9. 149. 32] 9. 49/0. 6/10. 2421 3 
18 23 8. 52 9. 10 9. 280 9. 4610. 310. 21010. 3924 18 
150 Feb. 26 9. 49. 22 9. 40] 9. 5810. 16010. 34/10. 5327 15 | 
12|\March 1 9. 15 9. 33 9. 51010. 10010. 2910. 47]11. 630 Augyffſi2 
9 4 9. 24 9.43|10. 110. 20010. 3910. 58/11. 16 2 Septem.] 9 
+ 79. 300 9. 50010. 910. 28:10, 47/11. 11.245 16 
0Tober 3 100 9. 37 9. 5610. 16010. 35[10,/54|[11.13j11. 32 8 | 3 April | 
Seprem.30 13] 9.41110. off. 21]10. 40010. 5911. 1811. 38011 31 Marc! 
27 16] 9.45110. 4/10. 2410. 44J1. 3/11.22[11. 42/14 28 
24 19 9.47/10. 6/10. 26010. 3611. An 17 1 
——— 22] 9. 4810. 7/0. 2 ro. 47114. 6{11. 231. 4520 22 | 
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jruccal 
Virach, 
\lmaach 
Henkar, 
Agol, in 
algentÞ, 
Pleiades, 
lyades, | 
Adebar: 
WCpclla, 
Wh llatrix 
betelgue 
Caſtor,th 
Procyon, 


| SUN'S RIGHT ASCENSION, 


. _ = % _—_— * 


J Feb. Mar. April | May PRIT [July Aug. hor: Oct. Nov. Dec. ' 
South South North North North |North 10 North South South South 5 


141—— = 


Da 


| 
s | 


2 | | 4 
0122 49] © 43] 2 34 4 360 6 41] 8 46/10 4212 3014 2616 30] ollux, i 
4/22 53} © 46| 2 38]:4 41] 6 45] 5 4910 45½2 33/14 30/16 3% z8Micubens 
8122 57] © 50 2 41] 4 45| 6 49] 8 530 4912 37 14 346 39 3MMteculus, 
23 0 53} 2 451.4 49] 6 53/8 57/10 52/2 41114 38/16 45] bosdne, 1 
23 4] 57 2 49] 4 53] 6 57] 9 1|to 56/12 44/4 42116 loch, t! 
20/23 8} 1 1/2 53] 4 560 7 1] 9 5, ofi2 48/4 40016 52] ernetnac 
2423 11I[ 1 4] #-371 5 3] 7 31-9: Rift 3112 5214 50.15 56| „ \rQturus 
23 15j1 8} 3 uf 5s 5] 7 10] 9 121 7/12 55114 5 117 9 RS Micach, 
23 19] 1 12] 3 565 9| 7 14] 9 1611 11]12 59014 58117 5g Alphacc: 
23 25 1 15] 3 8] 5 13] 7 18] 9 20011 14/13 3/25 2117 eg Alge 
[23 26} 1 19] 3 12] 5 18] 7 229 24111 1813 15 .0[17 1411 u. Alh 
23 39 1 23] 3 160 5 22] 7 26] 9 2811 21[t3 1615 107 18% btaben 
23 33] 1 26 3 20] 5 26] 7 30] 9 311 25113 14115 149117 231 % \<ga, th 
23 37] 1 3e 3 24 5 30 7 34| 9 35|11 2813 19/15 18% tir, th 
23 4"| 1 34 3 28} 5 34| 7 38] 9 3911 3213 2115 22j17 3ijig beneb, 1 
23 441 1 37] 3 32] 5 38] 7 42] 9 43/1 360/13 2515 26117 36116088 JAderain 
23 48] 1 41] 3 36} 5 43] 7 46] 9 46|ri 39/3 29/15 3% 4% (cheat, it 
23 52] 1 45] 3 40] 5 47] 7 50 9 50/1 43013 3215 3515 45118 larcab, 
23 356 49] 3 44] 5 5 7 54] 9 54% 46[r3 36/15 39117 4% % (cher na 
23 59] 1 52] 3 48] 5 55s] 7 58] 9 88/11 gofrz 4015 4/7 $4/2088igel, in 
Do 3} 1 560 3 52] 5 59} 8 20 11 54]t3 44115 47}17 $8121 Canopus 
jo 6|2 of 3 566 6 3| 8 6ho 5/1 573 4715 52118 2122 —__ 
O 10} 2 34 of 6 7] 8 1ofto gſ12- 1ft3 5r{15 $618 7124 8/Alphard, 
o 13] 2 7| 4 4| 6 12] 8 14% 1zj12 413 55/16 of18 111248 Virgin's 
0 17] 2 1x] 4 86 16] 8 18/70 16112 8[13 59/6 418 16] ndeneſc 
o zl} 2 15] 4 12! 6 20] 8 22jto 20012 12114 3/16 gf18 20|268ubenel, 
j © 24] 2 19] 4 16] 6 24] 8 26110 2312 15/14 716 1318 25]27 MF Antares, 
ö o 28] 2 22] 4 20] 6 28] 8 30/0 2/12 1904 1016 17118 h bomalha 
o 32] 2 26 4 24| 6 32] 8 34/10 31/12 22|14 14/16 21½ 2444988 The foot 
o 35] 2 3o| 4 28| 6 37] 8 38/10 342 26014 18/16 26/18 me drig 
© 3 14 32 8 4210 38 E 22 18 43131! * brig] 


If the 
ear 179 
W by the 1 
Wl aſcenſion 

nation n 
+ or — 
| muſt be 
| muſt be 
| the decli 
conds, a 


| This table is ſuſeiently exact for finding when an FE comes to the 
meridian, 1 in order to obtain the latitude ; but in all calculitions for deter- 
mining the longitude by celeſtial obſervations, the ſun's right aſcenſion 
and declination muſt be taken out of the Nautical Almanac, as 1 
there caleulated to a greater degree of accuracy. 
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| f TABLE of the Right Aſcenſion and Declination of ſome of the | 
principal fixed Stars, adapted to the Year 1796, with their 


CC os PTS Ge IF Ee Is 6 * — 


Annual Variation. 
* 5 ende. | Vari. : | Annual | 
mee the Snon.. . -* z cenſion. Vari. Declination F Vari. 
| 4 ; 2 | o M. 8. 8. T. 3 7 ” S. . 
ee dar in the breaſt of Caſſiopeia — 13 0 28 51]+3. 31065 25 fNIi9. 911 
. rruccabar, pole tar, tail ofthe Little Bear] 200 50 24/ 10. 05088 13 13 19. 69 
ö lirach, in the girdle of Andromeda — 2 0 58 22] 3. 3034 32 7 [19. 45+ 
\lmaach, in the foot of Andromeda — 2 1 51 27 3. 62041 20 38 17. 8+ 
| lenkar, in the jaw of the Whale — 2 2 51 38] 3.13] 3 16 52 14. 80+ 
gol, in the bead of Meduſa — 1212 54 57] 3-85/40 9 31 14.63 
. | | 4genib, the bright ſtar in Perſeus —j 2] 3 9 50] 4. 200490 7 23 [13.72+ 
* lleiades, the bright ſtar in Taurus — 3 3 35 24] 3. 55/23 27 530 13. 0 
F yades, in Taurus ——| 3] 4 8 12] 3. 39/15 7 24 9. 60+ 
Y Q aldebaran, the Bull's ſouth eye —| 1] 4 24 14] 3.43016 5 19 | 8. 327 
 WW(:pella, in the Goat — 15 1 49% 4-40/45 46 12 | 5. 30+ 
i Wicllatrix, in the weſt ſhoulder of Orion | 2| 5 14 12] 3.22] 6 9 8 | 4.15+ | 
Wictelgueſe, in the eaſt ſhoulder of Orion | 1] 5 44 / 3.25| 7 21 21 | 1. 58+ 
Caſtor,the brightſtarin the head of Gemini 2| 7 21 35| 3. 88032 19 20 | 6, 78— 
rocyon, the bright tar in the Little Dog| 1] 7 28 39 3. 20 5 44 58 1.40 
I 1 Þllux, in the head of Gemini 2] 7 31 52] 3.75/28 30 26 7. 70— 
{| 2888 4cubens, in the claw of Cancer —— ] 3| 8 47 19] 3.24/12 38 18 [131i 30— 
ieresgulus, in the Lion's Heart 11 9 57 31] 3.2402 57 32 17. 16— 
14 Dubhe, upper Pointer in the Great Bear 20 51 2j 3. 88062 51 o 119.09 
ocn, the firſt in the tail of the Great Bear | 2012 45 6| 2. 69157 4 10 19. 6g— | 
e eenetnach, laſt in the tail of the Great Bear | 2|13 39 31] 2.4160 20 11 j18, 24— 
| TS .\rturus, in Bootes — — 114 6 25] 2.82020 16 5 17. 16— 
lach, in the thigh of Bootes — 3114 36 100 2.63027 56 29 15. 67— 
9 Alphacca, the bright ſtar in the Crown 25 26 4} 2. 5427 24 39 2. 60 
eine Algethi, in the head of Hercules — 217 25 27] 2.74/14 38 1 | 4. 87— 
ile. Alhague, in the head of Ophiucus | 2ji7 5 22] 2.75/12 43 18 3.15— 
[2 lacaben, in the head of the Dragon — 217 51 53] 1. 7/51 30 59 | 0.78— 
bega, the bright ſtar in the Harp —— 1118 30 1 2. 0238 35 54 2. 52 
air, the bright ſtar in the Eagle — 219 40 48] 2. 90] 8 20 7 | 8.40+ 
1deneb, in the tail of the Swan — 2520 34 29] 2.05044 33 26 12. 447 
1088J4deraimin, in the ſhoulder of Cepheus 3/21 13 42] 1.4461 43 31 4.954 
cheat, in the thigh of Pegaſus - ——| 22 53 54| 2.88/26 58 8 [19.18+ ' 
10 WMarcab, in the wing of Pegaſus — 2j22 54 37] 2. 984 6 37 (19. 20 
9 c(chernar, in the river Eridanus — 11 1 30 7 2.2558 16 398. 18. 56— 
20889 ligel, in the foot of Orion 1] 5 4 44] 2. 89 8 26 52 | 4-94— 
1 Canopus, the bright ſtar in Argo — 1] 6 19 26| 1.34/52 35 23 | 1.60+} 
tus, the bright ſtar in the Great Dog iI 6 36 11] 2.69116 25 58 | 3.10+ 
para, in the heart of the female Hydra] 2| g 17 34] 2.96| 7 46 53 {[15.13+[ 
4888 Virgin's Spike, in the ſheaf of Virgo —| 1113 14 280 3.150 5 121 19, 04 
ladeneſch, in the ſouth ſcale of Libra 2114 39 38] 3. 3156 11 3 15. 50+ 
6 [Lubenelg, in the north ſcale of Libra — 25 6 3} 3.22 8 37 13 [13: 93+ 
T8 Antares, in the heart of Scorpio —— is x6 56} 3. 6625 57 55 | 3. 90+ | 
TRE Fomalhaut, bright ſtar inthe Southern Fiſh | 122 46 20| 3. 33030 41 52 [18. 979— 
lde foot of the Croſs — 12 16 2 3.2261 57 5e 20. 01+ 
nde dright ſtar in the Oars 119 10 5 0. 7568 52 46 14.797 | 
we bright ſtar in Centaur 1114 26 12] 4.41.39 59 37 16. 26+ | 
If the places of theſe ſtars are wanted for any time before the beginning of the | 
W year 1796, multiply the annual variation, both in right aſcenſion and declination, 
"WD by the number of years before 1796, and fubtract the product from the right 
t zfcenfion ſtanding in the table; but the product of the annual variation in decli- 
1 | nation muſt be added to, or ſubtracted from, the declination, accordin as the ſign . 
WT + or — follow it; but for any years after 1796, the variation in right aſcenſion | 
W muſt be added to the right aſcenſion in the table, and the variation in declination 
| muſt be either added to, or ſubtracted from it, according as their ſigns are, to fit 
| the declination to any ſucceeding year. The annual variation is ſet down for ſe- 
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| conds, and decimals of a fecond. 
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gives the right aſcenſion and declination for any ſucceeding years. 


It is obvious, that by the ſun's annual motion, he is perpetually chang 
for the noon of eyery day at London ; and may be reduced to any of 
time or meridian, as has been already ſhewn in finding the longitude, * 
By the of the equinoxes, the fixed ſtars are cou) 

ing their longirudes, right aſcenſions, and declinations, the alteratiot 
longitude is about 50 ſeconds every year; the alterarion in right aſe 
and declination of ſome of the principal fixed ſtars are ſet down in the 

ceding table. for 1796 ; and their annual variation, which being applied 
the right aſcenſion and declination in the table, by addition or ſubtraQ 


The right aſcenſion of the ſun, moon, or ſtars, is the number of dep! 
of the equinoctial that comes to the meridian with them, counted from 
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30 * Right aſcenſion of mid. heaven ay 
Sub. 24 o| Anſwers nearly to Atair inthe Bogle, 


firſt point of Aries. 3 E 8 
The uſe of the tables of the right aſcenſion of the ſun and ſtars is to WM - 
the tune when any ſtar culminates, or is upon the meridian on a given day WE 
k ER ' A | 
4 5 3 100 
Look for the right aſcenſion of the ſun and ſtar in the preceding tab | [= 
and ſubtract the ſun's right aſcenſion from the ſtar's ; but if the ſun's r, . 
- - aſcenſion be greateſt, add 24 hours to the ſtar's right aſcenſion, and ti 2 
ſubtract the ſun's from it, the remainder will be the time of the ſtar's ec . 0 3 
ing to the meridian. „ | —_ 1 * 
Vhen the ſun's right aſcenſion is leaſt, the ſtar comes to the meridiai 2 2 
the afternoon, but before noon when the ſun is greateſt. | Wl |. = 
SAMFLE IJ. EXAMPLE II. MMF; 
At what time will the ſtar Arcturus be on] At what time will the ſtar Vir — 
the meridian of London, December 1 ? Spike be on the meridian of London, 2 | |< 
—_ | H. M. tember 1 ? = tf Wl. 2 
Arcturus's right aſcenſion 14 6] a f H. Wo 
a 24 oſ[Spica Virginis's right aſcenſion _ ' - 13888] |- 2 
| ———|Sun's right aſcenſioan—; 1c 2(—— 
ö 38 6 | 0 : | ja 3 
Sun's right aſcenſion ——— 16 37 The ſtar culminates afternoon -] I! 8 
After midnight — 21 35| so the ſtar Virgin's Spike comes to- 
+ | 12 6|meridian at London 32 minutes after * 
in the afternoon, | = o5 
Morning — — .v034 21% 
That is, the ſtar Arcturus will be upon Q 
the meridian of London 35 minutes after _ 
nine o'cluck in the morning, | | | | 1 8 
To find what Star will come upon the Meridian at any given Time, Is 
| K UV Lb oo | Q 
Add the time from noon to the right aſcenſion of the ſun, the ſum 1 2 
be the right aſcenſion of the ſtar required to be known; with Which en E 
the table of the ſtar's right aſcenſion, and find what ſtar's right den = 
agrees with, or comes the neareſt to it, and that is the ſtar required. "I" 
EE AMPLE I. | EXAMPLE I. 3” 
I wauld know what ſtar would be on the} What ſtar will be upon the meridian os [= 
meridian of London about ten at night, London 20 minutes paſt fqur in the me —— 
January 25 LED ing, May 160? | 
January 25 1 ng, May 10 | | K. 55 
Sun's right aſcenſion Jan, 25, at noon 20 32 Sun's right aſcenſion May g at noon 3 
And for 10 hours more — o 2 And for 16 hours more 0 2 
Given time 10 hours P. M. 10 Given time 16 h. 30 m. P. M. 16 5 
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7s find the Time of the Suw's Riſing, Seting, and Length of the Day and 
K . Nigbt, this Table. 24. voy * 


Firſt. Find the ſun's declination at the top of the page (marked with the degrets of 
declination) and the latitude in the right or left hand columns {marked lat.) and in the 
common angle of meeting is the time of ſun ſetting, if the ſun has north declination, 
put the time of ſun riſing, if the ſun has ſouth declination. N 


| SS: aA A WP LL A 4 | | 
Let it be required to find the time of the ſun's riſing and ſetting, with the length of 
the day and night, in latitude 51 north, the 18th of July, 1796 5 : | 
I firſt ſeek the ſun's declination for the given day, and find it 20® 57 north, which 
I here call 219, then under the declination 21, and againſt the latitude $19, ſtands . 
hours 53 minutes, the time the ſun ſets on the given day, in lat. 51 north, which being 
doubled, gives 15 hours 46 minutes, the length * day; and if 7 hours 53 minutes, 
the time of ſun-ſetting, be ſubtracted from 12 houts, the remainder 4 hours 7 minutes, 
gives the time of the ſun's riſing, which being doubled, gives 8 hours x4 minutes, n 
of the night. | > CEPT, hea 
But, when the ſun has 21® ſouth declination in this latitude, the time of ſun- ſettingg 
becomes the time of ſan-riſing, and the length of the day will then become the length 
ef the night. 4 | 
Thus, the 25th of November, 1796, the ſun's declination is 20® 5g/ ſouth, or 21®, then 
the time of ſun-riſing is 7 hours 53 minutes, his ſetting 4 hours 7 minutes, and the 
length of the night 15 hours 46 minutes, and day 8 hours 14 minutes. a” 


EXAMPLE II. Y EXAMPLE III. 
Let it be required to find the time of ihe! Required-the time of the ſun's riſing and 
ſun's riſing, ſetting, and length of the dayſſetting, and length of the day, at the Cape 
and night, at Peterſburgh, the 21ſt of June, ſof Good Hope, in lat. 34. 29 S. the igt of 


\ 


* 


1796. ö | May, 1796, h | — 
Under 230 28“ N. the declination that day,, Under the declination 199 &' or 199 N. 
and againſt 600 north, the latitude of Pe- and againſt the lat. 34 8. 12 © 
ter ſburgh, | 12 oſStands the ſun's riſing 654 
Stands the ſun's ſetting ET TEES oF | 

| -[Time of ſun's ſetting 5 6 
The time of ſun-riſfing | 2 44 | Fe 2 
Sun-ſetting doubled is the length of day 18 32[The length of the day EE 


Sun-riſing doubled is the length of night 5 28{And 6H. 54M. doub. is length of night 13 48 
When a greater degree of accuracy is required, proportional parts may be taken for 
degrees and minutes of latitude and declination, ; $0 


To find the Riſing and Setting of the Stars. | 
By this table the riſing and ſetting of any ſtar may be found, whoſe declination does 
not exceed 2 30 3o' north or ſouth, in the following manner: ; 
If you are in north latitude, and the ſtar has north declination, look for the decli- 
nation at the top, and the latitude in the right or left hand columns, in the angle of 
meeting, is half the time of the ſtar's continuance above the horizon, in that latitude z 
or the time it takes in aſcending from the eaftern ſide bf the horizon to the meridian, 
and deſcending from the meridian to the weſtern part of the horizon, 5 
Therefore, if theſe hours and minutes be ſubtracte from che time of the ſtar's 
coming to the meridian, the remainder will be the kms of the ſtar's riſing, and if 
added, the ſum will be the time of the ſtar's ſetting, * . 


irn | 


Required when the ſtar Arcturus riſes and ſets December 1, in lat. 31 N. 
The time of the ſtar's coming to the meridian, or ſouthing iu the morning - 9 35. 
Then under ſtar's declination 20® 16/ or 20 N. and againſt lat, 51 ſtands 7 47 


8 % 3 

Time of ſtar's riſing in the morning | 1 48 

Added, gives the time of the ſtar's ſetting | 17 22 
| a FE Rees 12 | 


Star ſets 22 minutes after 5 in the evening | | $ 22 


Pi 
1 
'S 

| 

N 

; 


© When' ths latitude is north, and the ftar hai ſouth declination; or the Minne 


according to the civil account. | | 
Under declination 89 27/ or 80 and againſt latitude 52® ſtand 6H. 41 M. half the time 


7 9 6 — * 
& = * 9 2 N N < 1 * TS 
* 2 A 4 * 
5 5 ; 
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and the ſtar has north declination, find the latitude in the ſide columns as before 
againſt which, and under the degrees of declination, ſtands half the time the far is 


under the horizon, which being ſubtracted from 12, the remainder will be half the 


time the ſtar will be above the horizon in that latitude, 


Example. What time will the Dog Star, Sirius, riſe and ſet at London, Jan. 23 


Under the dedination 169 26'S. and againſt lat. 51 32 or 529 ſtands ® — 
Half the time the ſtar is above the horizon 33 e 
The ſtar comes to the meridian in the evening, at | — : 
Which ſubtracted, ſhews that the ſtar riſes at 31 M after 5 in the evening 4 5 3r 


Added, ſhews the time the ſtar ſets in the morning — 29 
In like manner may the riſing and ſetting of the planets be found when their declina- 
tion does not exceed 23, and the time of their paſſage over the meridian is known, 

Suppoſe it were required to know the time of Jupiter's riſing and ſetting, in latitude 

32 north, the 1ſt of Auguſt, 1796. To SIS 2: 
In the Nautical Almanack for 1796, I find that Jupiter paſſes over the meridian of 
x: "oi at 14H. 3M. that is 3 minutes after 2 next morning, and his declination is 
30 278. PS | | 
Now, 12 H. added to 14 H. 3 M. is 26H. 3M. from which ſubtract 24 H. and the re- 
mainder 2 H. 3 M. is the time of his paſſing the meridian in the morning of that day, 


Jupiter is below the horizon, this doubled is 13 H. 22 M. the length of Jupiter's night, 
which ſubtracted from 24H. gives 10 H. 38 M. the length of his day. 
Again, 6 H. 41 M. added to his paſſing the meridian 2 H. 3 M. gives 8H, 44 M. his 
riſing in the evening, and 2 H. 3 M. added to 12 H. gives 14 f. 3 M. from this ſum take 
6 H. 4 M. and the remainder 7 H. 22 M. is the time of his ſetting in the morning. 
Suppoſe it were required to find the moon's riſing and ſetting Auguſt the 13th, 1996 
in latitude 52® north. | | | 3 
In the Nautical Almanac, (page 6th) I find that the moon paſſes * meridian of 
Greenwich at 8H. 16M. in the evening, and her declination at midnight is 22® 55/ South. 
Then in the tables, under the declination 219 32'S. or 229, and againſt the lat. 820 


ſtands 8 H. 5M. Half the time ſhe is under the horizon doubled is 16 H. 10 M. the 


length of the lunar night, which ſubtracted from 24H. leaves 7 H. 50 M. the lunar day. 
To the moon's fouthing or paſſage over the meridian, 8 H. 16 M. add half the lunar day 
3H. 35 M. gives 11 H. 51 M. her ſetting at midnight, and from 8H. 16 M. take 3, 35, 
the remainder 4 H. 41 M. is the time of her riſing in the afternoon. | 

In like manner may be found the riſing and ſetting of the other planets, only obſery- 


ing, that the noon. of the common day, and end of the ſea day, is the beginning of the | 


day in the Nautical Almanac. | - EE 
As all the calculations here are made for the meridian of London, or Greenwich, cars 
mult be taken ta reduce the time of their paſſages over the meridian of Greenwich, to 


the meridian of the place of obſervation, by allowing 1 H. later for every 15% of weſt 


longitude, and 1 H. ſooner for every 15® of eaſt longitude, | 

It were to be wiſhed, that gentlemen belonging to the ſea would carry a celeſtial 
globe with them, upon which all the above may be found in an eafy manner; for 
they would have nothing more to do but to fet the globe north and fouth, raiſe the 
pole as many degrees above the horizon as the latitude is; bring the ſun's place to the 
brazen meridian, and ſet the index to the upper 12, then turn the globe round, and 
note what ſtars come to the meridian, and the hour index will point to the time; when 
they come above the horizon, it will point to the time of their riſing, and when they 
deſcend below the horizon it will point to their ſetting, for as each ſtar on the globe 
will point directly to one of the fame name in the heavens, they may de viewed at any 
time of the night; or, if a planet, turn the globe until the index points to the tinie of 
their paſſage over the meridian, and make a mark on the globe with a pencil under 
their declination, then turn the globe eaſt until the mark comes to the horizon, and the 
index will point to the time of their riſing; and turned weſterly till it come to the hes 
rizon, the index will point to the time of their ſetting. ” T2 
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5.3 


56 


39 
62 
65 


ö 


8.914 
9. 163 
9. 403 
9. 641 


9. 870 


10. 097 
10. 317 
10. 533 
10. 745 
10. 952 


240 


245 
250 
255 


260 


18. 969 
19. 165 
19. 360 


19.553 


19.743 


33-756 


| 34-197 


34+ 633 
35.063 


f 35.483 


22 50 
2300 
2350 
24 


245 


265 
270 
275 


283 
290 
300 


310 
320 


330 


34⁰ 


350 


360 
370 


ö 


19.932 


20. 119 


20. 305 
20. 489 
29. 671 


35- 908 
36. 323 


36.734 


37. 140 
37.546 


2500 
2550 
2600 
2650 
2700 


61.225 


Diſt. in 
Miles 


38. 083 


58.725 | 


49. 360 
59.988 
60. 609 


61.834 
62.437 
63. 035 
63. 626 


20. 851 


21, 030 
21,208 
21.558 
21. 903 


37.938 
38. 332 
38.721 
39.297 


39. 866 


1 


2800 


2750 


2850 
2900 
2950 


22.243 


22. 578 
22. 907 
23. 232 
23.553 


380 


390 
400 


420 


440 


23. 869 


24.181 


24. 489 
24.793 
25-094 


25. 391 


25. 684, 


25.974 
26. 261 


26. 545 


40. 426 


40. 978 


41. 524 
42. 062 


42. 593 


43.118 
43. 636 
44.149 
44- 659 


| 45.156 


3300 


3450 


3000 
3050 

3100 
3150 
3200 


3250 


3350 
3400 
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45.651 
46. 140 
46. 629 
47. 106 
47. 581 


— CCC 


3590 
3550 
3600 
3650- 
3700 


26, 826 


27.104 


27. 379 


27. 652 
27. 922 


28. 189 


28. 454 
28. 716 


28. 976 


28. 233 


29. 489 


29. 742 
29.994 


30. 489 


30. 976 


48. 052 
48.517 
48, 979 | 
49.43 


49. 889 


50. 338 
50. 782 


51.223 


51. 661 


52. 094 


3750 
3800 
3850 
3900 
3950 


68. 725 


64.213 
64: 794 
65. 370 
65. 940 
66. 507 


67.068 Þ 


67. 62'5 
68. 177 


69. 2 68 


69. 807 | 


70. 342 
70. 873 l 
71. 400 
71. 923 
72,443 
72.958 
73: 70 
73-979 
74. 484 


74. 985 
75. 484 
75.979 
76. 471 
76. 959 


4000 
4050 
4100 
4150 
4200 


78. 884 


77-445 
77-927 
78. 407 


79. 358 


52.524 
52.951 
53.377 
53.793 


54. E 1 


4250 
4300 
4350 
4400 
4450 


79. 829 
80. 297 
80. 662 
81.215 
81. 685 


31.457 


54.761 
$5. 441 


56. 113 


56.777 
57+ 434 


| 4500 


4550 
4600 
4650 
4799 


83. 051 


82. 143 | 
82. 598 
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Kent 


| | 3 Long 
0 With the Times of H16n WarER where it is known. — The Longitude A — 
is reckoned from the Meridian of London.— Places marked thus *, | Shipu 
are by Celeſtial Obſervations, others not ſo marked, are from the Ditto 
beſt Charts and Maps. 1 5 W | Gabba 
ws of $ Orfor 
— 3 3 5 Aldbo 
The Coœſt of Eng land, from London Lat. Long. H.-W.. on 
to the Lands End 5 De M. b. P og 
eee Ram Head — 50 18N.| 4 15W| x WI | Lo: 
1 Lat. Long, IH. WI * Ply mouth 150 22 4 10 6 x * Yar 
88 D. _ D.M. H. 3 — 50 17 1 EF: FI 
3 þ\ 51 32N.] © © Deadman'spt. 50 12 | 4 54 | 5 7 | ig 
een. Obſ. 51 29 o 5E. * Falmouth 3 '3 [5 x F8 5 Lorry 
Woolwich —j51 300 9, Manacles Rocks|5o 2 | 5 6 5 WY | Haitbd 
SE 4 11 0 © 19 Black Head "150. $1 3 j@-Þ 8 Z | San 
a4 — 151 27 | o 28 * Lizard Point 49 57 | 5 14 [3 I itto, 
— er — 151 23 o 38 Mount's Bay [50 (537 5 Z ee 
S Forela dlights 4 2 55 nee $606. 150.2 $0008 W | 8 
- 2 - ights|51 * 1 30 Wolf Rock 149 56 ̈ä6 30 4 N LO 
a og r Land's End 50 6 [555 | 4 3 8 o, 
e 1 
* 47 4 ar "7 : 3 ö 
Beachy Head 50 44 | o 26 [10 * * Agnes Lts. *. f F Outer 
Shoreham —50 47 | o 11W[ 9 Scilly — 49 54 | 6 42 4 W | [ner 
Owers. SE Part 0 23 Hoc 4 5 9 i The current in the mid. channel is 
| * re ont 3 3 9 2 N. E. about 1 H. 30 M. after high water; 
. ee [. and it runs off Dungeneſs 4 H. to 4 and an 
| | Ifle of Wight 47 4 half hours; in the Downs 4 hours; and 
| 9 a | —— the King's channel, 3 hours after 
| j igh water, 3 
- * — 2 0 59 1 4 The following table ſhews the time o 4 
e 3 * high water at the principal headlands, We 
| rine's Point 50 30 | x1 1 &c, in the Channel, on full and change, , 
= | * Needles Lts. 50 41 R = 4 I days, and the time the current runs 5 
| Pool Harbour 50 42 | 2 5 | 9 ies nigh Digs | | 
| St. Alban's Head. 50 37 «| 2 8 - z The current runs after H. W. 1 
| | © Weymonth 50 37 | 230 6 + || High Water. IH. M. IH. M. 2 SJ. . 5 
1 Portland Lights 5 31 2 31 | 75 + ||Atthe Lizard at 5 of 3 es 5 8 85 
1 1 — 50 37 [18 6 ort che Eddiſtone| 5 3e 3 ff f 5 
| | Head p i oO 22 22 | 6 8 1 14 
5 | Dartmouth by 18 : 33 | 6 j — ONT nt 4 15 8 E 8 1 
* Start Point 6 9 | 340 | 6 + Off Arundel ande "T5 ; 
Praul ditto — 8 | an 2 | 
8] * Eddyſtone Li. * 8 4 2 - or Na 3 32 ; | 
Hand Deeps 50 14 | i 5 9 45803 51 „ 
| b 1 Off Dungeneſs 10 30 4 01A viz 30 Monet 


Norr. H. W. ſtands for high water; R. for river; I. for iſland ;'P, for point, C. Roc 


e 
eee en, 


3 „ — AE =: 


_—_ C. for cape. Red H. 
or. The variation in the Engliſh, and St. George's channels, is 2 Montre 
and on the eaſt coaſt of England 250 weſt, and he kay and Au | New 4 

iflands about 25 Points, on the weſtern coaſt of Ireland 2} points weſt, and is beter! 
found to vary between 11 and 12 minutes weſterly every year, or a degree in og | Puchar 
i $2 years, therefore, by adding a degree for every 5 Z years to the variation here | Kinnai 
; siven for 1793, you will have the variation nearly for any ſucceeding year. bamff 
— : — — 


oo Area de oe 4h +» e I 3 5 n. 


we” rom the North Foreland to 
Duncan s Bay Head. 


— — re men — — — 
; 


| 


& HEL MnO I Mae bo. rea 4 as 5 ö 


Kentiſh Knock 31 43 11 
Long Sand Head 51 48 | 1 45 fl 
| caloper N. P. 51 58 | 2 » [12 
de # Ditto South-P. 1 48 1 59 112 
* WE | Shipwaih N. P. 32 9 | 1 43 12 
he WT | Ditto South P. 32 2 | 1 39 (12 
| Gabbard — |52 5 | 1 45 12 
. Orford neſs $2.43. i 
Aldboro' Knaps, | 
WH | South F. 52 15 1 49 | 9 2 
I. WW] South wold 52:28; 1 1 | #-: 
2 WW | L-okaff Lights 52 38 | 1 49 | 9 
| * Yarmouth 52 379 145 [8 2 
7 Wh | Vinterton Neſs | 
| Lighiss % é ↄ f 18 
4 W | Smiths Knowl [52 57 2 20 
Ss Haiſborough 5 | : 
1} Sand, S. P. 52 54 [1 48 7 2 
bitto, North b. 53 6 1 32 7 1 
Cromer Lights 53 31169 


| Lemon and Ow- | | 


er, North P. [53 23 | 1 43 
j 5 Ditto, South P. | 53 13 145 
cromer Bank 53 21 | 1 3» | 
I Dudgeon Lights | 53 26 | 1 © |} 7 
= | Outer Dowſings 53 4a | 1 © 
aner Dowſings 53 220 50 | 5 
i = | Lynn Deeps 3531 0 |o 27 | 6 
Ss 'Spurn Lights 53 41 0 22 $ 
; 18 5 * Flamborough 
. Head 54 10 0 7 | 4 
4 Filey Brig 15417 | o SWI 4 
E ee 34 31 1043 4 
. * Hood's ; 
W | Bay 4 zo 22 | 3 
209 | Whitby — 0 2 
ds, F [River Tee's "IR 3 
ges Mouth, Mg 
uns WE | co, 
. Stockton — [54 41 0 59 | 3 
W | River Tee's 
| 2 New- BE 
Wy] cftle — 2 I 3 
M 8 8 Iſland * 22 I x 2 
= | Naples Iſlands 55 39 | 1 40 | 2 
8 | ly land 5 42 | r 48 | 2 
if berwick — [5547 |2 1 | 2 
30 . Abb's Head TH CE 
WJ || Dunbar — q 55 59 | 2 29 | 2 
30 ; | May I. Lights 56 11 324 .£ 
WJ | *EDINBURGH};5 58 | 3.9 [2 
30 kite Nefs — [56 15 | 2.33 | 4 
3 Month of Tay 56 27 | 2 38 | 3 
„ . Rock, off do. 56 29 | 2 22 | 3 
By || Red Head — 56 38 | 2 28 | 3 
E 9 one — 56 44 2 24 11 
d WHY || New Aberdeen [9 7 | 2 4 [iz 
is Peter Head 57 34 142 12 
n WH Buchan Neſs 57 31 | 1.42 [12 
ce — s Head 57 39 1 56 12 
— 2 


Bamff 


ES Lat, | Long. H. W. 
> 1D.M.:1D.M. wh 
NorthForeland 51 25N. 1 32E ji 


Wake when aþ4 Bb whe 
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Taz XXIV. PH LORNA AND D' LONGITUDEs. 


[ Lat. Long. H. W. 
1. D. M. D. M. H. 
Fort St. George 57 38N. 4 1WIII 
Inver Neſs $7 28 | 3 45 fin 
Cromartie — [579 42 | 3 56 [in 
1 Tarbet Neſs $7 54 3 44 11 
Caithneſs — 58 20 | 3 3 [i 
Noſe Head — |58 28 3-4 a4: 5 
Duncanſby Headis8 40 | 3 3 bin 4 
The Orkney Hands. 
Pentland Sker- Mi» 
e — 8 45 N.] 2 370 11 1 
romo — 2 iT 
South Renald- 8 
ſha, South P. 58 49 2 52 fir 
Coprnſha — 8 53 2 41 ju ? 
8 Head, on | | 
tronſal I. 5 2 3 11 | 
North Ronald- 1 4 
tha, North P. 59 2 2 22 li0 
Mould Head, on * n : 
Patra Weſtra 
Ifland — J5g 21 | 2 52 
_ on 
eſtra I, 13 2 
Marwick Head, ans. 15 
on Pomona I. 59 6 | 3 16 ſ10 
Hoy Head, on 
Hoy Wells I. 58 55 | 3 18 [10 
Slue Skerry 59 3 1324 ['» 
. Iſland 59 30 142 4 
The Shetland Iſlands. 8 
Sumbug Head. 1 | 
South Point [5g 52N{| 1 t5W 4 
Roſe or Hangliftſco 9 [o 58 |] 4 
Braſſa Sound, . 
Larwick 60 13 0 51 | 4 
Out Skerries [60 25 % 18 | 4 - 
| Walſey Iſle 60 25 [0 46 | 4 
Unſet, N. E. P. 60 47 [0 15 | 4 
Foul Iſland 60 25 1 80 | 2-3 
Ferro Iſlands. 
TheMunkRock, | 
appears like a | 
ShipunderSailj61 18N.| 6 47W} 3 
Fulae I. N. | 
part of Ferro [62 12 | 6 27 | 4 
Eaſt Point of | 
Mygenes III. 
N. W. part of | | 
; Ferro.  — 68 3 TI'S 
From Duncan's Bay Head to the 
Land- Hl. 
Duncanſby Head 58 40 N. 3 WII. 
Dunnet Head 58 44 | 3 18 Ju 
Faront Head 38 36 | 5s © 11 
Cape Wrath, or | 
Barre Head 58 36 | 5 20 | 7 
A Rock ſeen at 3 
2 Ebb 58 45 15 21 


— —— — ͤ —Uwꝛ— ͥ ͤ 1 — ͤ — —— 2 —— — — A : 
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Er: £0 4 „ # = RE 42 = u. FM __ R 5 Bal, att Dat. ot 48 > 7 in" * - Ing f I 5b Ne PA F n — 
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TABLE XXIV. Or LaTrropzs Au Lowe 
| Lat, | Long, H. W. ; | . 9 
: SET) | D, M. D. M. H. ; t D. M. K. G 
| Bara 1. — |5$ 5 N.] 6 26 [ YV Mort P. 8. En} | + e 2coac 
| Rena Iſland 38 55 6 15 | 7 trance of dittc 1 1 3N 4 15Wh 4 We || Stag | 
Rockal — 55 2 13 32 {4 | Hartland P. 151 4 4438 | 8 ; | Bre 
St. Kildaa— 57 51 8 56 } Padftow ——. 50 42 [| 455 3 8 || Dow: 
Butt oftheLewisſ 58 29 | 6 34 {| s 5 || Towan Head 50. 30 | 8 7 47 : He 
PF f Gallan Head 58 10 | 7 24 | 4 St. Ives Bay 50 17 | 5 34 | 4 + WE j5ligo 
„ Flannan I. 58 19. 7 8 | Cape Cornwall 50 10 | 5 55 | W || Ennis 
| II Hiſkerel, 57 23 | 755 |'5 ff TheSevenStones}59, 6 6 234 bone 
I] Bara Head 56 56 | 7 44 | 5 + || The Wolf Rock 4 57 {6 2 | 4 © WM | rio 
| || Rocks very dan- „ 2 ; The Land's Endfse 6 | 5 55" | 4 IArra. 
1 1 erous — 56 55 3 | NS OY — = | ery 
| | Lt Iflands 57 © 6 52 15 The Ile of Man. 255 W || Lock 
| Hyſker Iſlands 56 50 6 58 5 ; Fat l- Ma W — W || Malir 
| Rum I. Weſt P. 56 5g | 6 46 | 5 | 5 1 an 154 7 $08 . I Ennif 
| 4 Tircey I. S. P. 56 3o | 7 12 | 5 n 134 #* 3$ _ 5 Ro 
| Colt 1. North P. 56 42 [645 point ay | [54 17 1 4 3% ji 3 Inis. 
Bomſhly Rocks 56 9 7 5 3 8 54-25 | 4 34 | TX 
| | Skerryyore „„ . . . 
; na 1. S. W. P. 55 47 6 44 j10 Hs ff © = || Beng: 
Ditto, South P. {55 39 | 6 30 fo | — EA. — Rack. 
| 1 Rachlan I. E. | I Cape Clear 51 15N.] 9 5oW] 3 poi 
jj Part — 155.17 617 | 9 + || Fainet Rock 51 13 | 955 | 3 fair! 
| ” Mull of Cantifej 6 > Crookhaven {51 19 0 4 rhe! 
| | Light-Houſe [55.21 | 6'o fix I Mizen Head [51 18 10 133 W | Ro 
| I. of Arran, 8. | - Sheeps Head 451 24 10 15 | 3 = || Belfat 
| E. Part — 55 32 | 5 20 [11 Bantry Bay 51 26 10 10 | 3 W || Copel 
f 4} Cumray I. En- | | Grelah Rocks |51 22 ſto 41 | 3. Ist. Jo 
| jj tranceofClyde|s5 47 $ 297 11 Durſey I. W. P 51 26 {to 45 . Dund 
Elſa 1. — [55 16 | 5 24 11 Bull Rock 5127 flo 45 | 3 @ || Carlir 
| Irwin — [55 36 | 5 © | ; | Cow Rock 5127 0 48 3 W || Dund 
#1 Air — [55 26 | 4 57 {j11 $ Cod's Head 151 32 10 32 J BT || Drogt 
iS 41 Loch Ryan 5o 3. | 5 21 fi + || Kenmare Bay 51 35 0 50 | 3 BY || St. Pa 
| Port Patrick Lts| 54 48 320 J Lamb Head 51 38 10 37 | 3 Lamb 
| Mull of Gallo- 3 Hog I. — 163 37 10 49 13 DOB! 
I way — 5437 } 5 8 ju Hog's Head 51 41 10 48 | 3 W || Wick 
| Great Scar I. $4 40 4 57 11 Bolus Head 51 41 o 55 3 Be || Wexf 
| | | Burrow Head [54 41 3.29 fjis. i Skelling's Rocks|$1 40 11 10 | 3 = || Tuſke 
| Solway Firth 54 47 | 4 30 {11 + || Lemon Rock 51 42 [11 2 | 3 WT || Carnf 
k St. Bee's Head Bray Head — j51 47 f 49 [| 3 = || The S: 
1 | Light — 54 30 | 3 50 fit 7 Diggs Bay $f 55 03 © 4 = [Hook 
Whitehaven 34 32 5 347 Fi Foze Rock 51 54 1 14 | 3 4 Wa 
k l Selker Rock 54 16 | 3 39 | Fretter's I. 51 56 -[i1 22 | 3 = | Har 
l Lancaſter — 54 3 | 3 3 41 ; Tiraght Rocks 51 57 fir 24 | 3 = || Dung 
1 Liverpool — [53 27 3-12 11 Great Blaſket [51 57 ji1 9 | 3 = | Helw: 
i {I} Great Orms Hd. 51 20 | 4 3 {10 ; Ennis Tulkan 520 fl 23 | 3 W || Youg! 
'n Skerries Light 53 25 450 | 9 Dunmore Head 51 59 [10 55 | 3 Z Cork 
| | Holyhead — 53 19 | 4 52 | 9 Dunorling Head 52 5 10 57 | 3 W ||Kinſa 
! Brachy Pool Hd.] 52 47 | 4 57 | 7 | Branden Head 52 9 10 46 ]3 1 oa 
'q Bardſey 1. — 52 45 fs 0 | 7 | The Seven Hogs Kir 
i Barmouth — 52 48 4 12 8 Rocks — 52 11 110 371 [; $1 z Seven 
| Cardigan Har- || Kerry Head EZ Fo | ME [und 
bour $2.12 F447 17 $ Entrance of [ 3 | _ | he 
| Strumble Head |52z o | 5 16 | 7 Shannon Riv. 52 15 fe 32 | 3 3 || Toe 
3 St. David's Head|51 55 | 5 20 | 6 Loop Head, N. a W || Baltin 
RE KRamſey I, — [51 48 {| 5 22 | 6 EntranceDitto[52 23 [10 33 | 3 3 {WH || boa 
Small's Light“ | North Arran, or | 3 . 
Houſe — fr 48 f5 36 [9 [ Killauy — 53 6 1% 7 4 x 
| St. Ann's ditto, | I Galway Bay 53 9 | 959 | 4 Wl ||. 
f MilfordHaven|51 44 | 5 10 | 5 Sline Head _. |53 23 [10 49 [4 W || * Cal 
1 Worms Head 51 35 | 4 22 [5 Ennis Shark I, 53 34 j10 52 | 4 brave 
g Caldy 1. — 51 43 [442 [5 Ennis Turk I. [53 40 [1042 [4 [ Du 
. Lundy I. En- * Clare Iland 53 45 10 36 | 4 t| BY [+ Ne 
| | trance of Brif- N Achill Head 453 56 [tio 49 14 1 * Oſt 
ö |. tol Channel [51 x5 4 44 | 5 5 [Black Rock 54 2 0 53 | $5 ] Walcl 
LEE, | | Urris Head 54 18 aa T6. 4 | 


- 


DO 


a — 


| Lat. TI Jl H. W. ; 1 Lat. Long 
D. M. P. Ri. H. N n D. M. | 
3 broad Haven 54 15N.|19 —_ 3 Goree J. 1 SN. 3 58 E. 
W || Stag Rocks, | 1 Schowen J. 57 47 343 
2 | Broad Haven 154 21 10 24 3 * North Gatt — 62 114 9 
down Patrick | . * Rotterdam '——— ji 56 4 34 
| Head —— {54 18 [9 58 | 5s * nan 561 23 | 4 58 
Sligo Bay 54 is | 918 | 5 2 Texel 53 10 | 4. 52 
Ennis Murray I. [54 24 {| 9 18 |] $ | Bremen 33 23 % 28 
Donegal Bay 54 30 9 6'] 5 {Elbe River,Entrance of 154 4 10 1 
Tillon Head 54 38 } 9 25S | 5 3 [{Hilige Land Light 54119 37 
Arranmore 54 58 93 Holmen $7. 1.46 
Tery Iſland 55 15 [8 48 4 {Robſnout (597-30 19:49 
Lock Swilly 3517 8 : $ SCAW 33 57 42 ho 2 
Malin Head 455 4474 0 
Enaiſtrahul 555 ; | From the Sa to St. Fete ſburg. 
Rocks — 55 29 7 35 | 4 1 
I 1 Head 5 | * Naze of Norway + [57 50 N. ls 7 12. 
Entrance of 1 | []Fer Light 59 20 
Londonderry 55 16 7 16 4 {Chriſtiana 59 5o {1 8 
Bengore Head 55 186 44 | 4 IFrederickſtad —— 59 10 10 35 
Racklig I. Weſt Paternoſters — [57 54 t. 32 
Point —— 55 21 | 6 32 | „ Marſtrand light 57 54 f 40 
Fair Head — 55 15 6 22 0 4 Wingo Beacon — 57 38 jt 48 
The Maid's . {Gothenburgh 57 43 1 45 
Rocks — [54-55 5 46 [10 Leſſou I. Eaſt P. 157 20 fit 9. 
gelfaſt loch 54 43. | 5 45 0. Weit P. [$7 17 flo 5 
Copeland Lights 54 41 15 33 410 Trindelen Rock 57 28 j11 15 
St, John's P. 54 12 | 5 49 |"! {Kummel Bank. $7 27 A1 28 
Dundrum — [54 13 | 6 o Jl _ Nidigen light 157 18 12 2 
Jerrizurterd lochſs4 o | 6 12 10 f Warberg Nine 
Dundalk — [$3 57 6 27 19 2 [Fpalkenburgh 56 $4 112 34 
Drogheda Bar 53 45 4 6 22 [11 [Halmſtad — 56 40 12 56 
St. Patriek's I. 53 36 | 6 10 11 Halland's I. Wadero 56 26 2 36 
Lambay Ifland 53 31 |6 7 fl [Koll Light 156 19 2 33 Þ 
DUBLIN {53 22 | 6 22 fr 4 Anholt light 56 44 [71 36 } 
Wicklow Lights 52 59g | 6 7 10 Haſelo 1. 56 12 1 48 | 
Wexford — [52 22 | 6 30 | 8 1 Hielm J. [56 10 % 54 | 
Tuſker Rock 52 12 | 6 14 | 8 Cronenburgh Light 6 3 [12 42 F 
Carnſore P. $2 11 [6 23 | 8 t * Elſeneur 156, 1 2 44 1 
The SalteeRocks|52z 5 6 36 | 5 Huen I. North P. 35 55 244 
Hook Lights, | * Lendſcrone — 56 8 ji2 $3 | 
Waterford | * COPENHAGEN J55 48 2 41 TÞ 
Harbour — 52 3 | 7 3 | 4 2 saltholm, North P. 55 4 2 51 {þ 
Dungarvon — 51 59 | 7 36 {| 5 [ Falſtrebo light — [55s 28 2 53 | 
Helwick Head 51 57 | 7 36 5 {Lubek 33 51 0 go } 
Youghall 31. 30 7 33 Dars Head - [54 38 ji2 40 
Cork Harbour [51 41 | 8 23 | 4 Bornholm I. N. E. P. [55 19 454 
Kinſale Harbour 51 34 | 8 42 | 4 | S. W. P. 54 57 f 17 þ 
Old Head of l i* Dantzick 54 22 13 40 
W | Kinſale — [51 30 | $ 42 | 4 Oland, North P. — 56 11 [16 29 
even Heads 5127 8 52 4 South P. — 7.24 2 2 
| [| Dundedy Head 51 25 9 814 Gotland, North P. 56 55 18 16 | 
The Stags, off | = South P. 57 58 459-37 | 
Toe Head 5119 | 9 23 | 4 Goltte J. {58 16 [19 27 | 
Baltimore Har- X Memel 55 24 25 6 
— _— 15120 | 940 14_ |{Swaferort lights 57 55 221 
, Domes Nets light 57 48 2 30 | 
Kew Calais to the Scaw. Runde light — 7 49 [23.8 | 
3 Riga 57 2 [2345 | 
Calais 50 57N| 1 TE. Dagerort Light — 58 56 22 3 | 
Gravelines - js: o | 2-15 [Hengo Light — 59 49 23 2 1 
* Dunkirk | 51 2 | 2 28 ||# STOCKHOLM — {59=21 {18 9 
* Newport. 58 8 | 2 5t [[ St. Peterſburgh 59.56 130 25 | 
* Oſtend _ 5s 24 | 3.2 if 3 | 
Walcheren I; Weſt P. [51 32 3 26 | 
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5 TazLE XXIV. Or Larrrupgs and Loxcrruprs 


Ceuta 


Sark I. N. Foint 48 28 2 16 | 3 
. C. Spartel. 35 48 


jerſey I. N. W. 


| From the Naxe to Archangel. | J * 5.1 EW4 
4 880 Lat. J Long. Avranche [48 41 N. 1 12% 
| * | D. M. D. M. * St. Malo — 48 39 {| 1 56 
„ The Nate 47 59N| 7 13E. Cape Frehel 48 48 2 22 
Judder, or Walbert's Hd. 58 34 $55 man 148 22 "7 26h ; 
1 Liſter Land 58 9 6 45 De Brahat &o 48 52 2 52 : 
FRutt's I, — $8 42 | 5 58 [Roche Blanche [48 5g ; 52 - 
great Wylingſoe Light-“ * St Anthony's t : 
1 Houſe 58 56 | 5 50 ||, Lichts — 8 40 | 424 ; 
|; Stavanger 58:56 |6 5 % Uſhant, W. Pt. 48 2g | 4 58 : 
I Ulter's 1. 59 54 | 5 20 || Breſt — . 23 | 4 as” : 
Bergen — — 60 12 [5 50 Point Raz #8 2 4 40 | : | 
| {Mus Sound = —— [60 18 | 5 30 (eint L. Abbe 147 48 [4 w | e. 
Sillewoog 1. —— 60 36 | 5 21 (Illes de Glenan 7 44 (0 F i 
{Kate Noſe 61 25 | 5 42 ||-'Orient — 47 44 | 3 a1 | 
Dronthemn, Var, 2 b. Ille de Groa (47 36 | 3 28 8 BI 
{ Weſt 63 26 f 10 [Suiberon — 7 34 33 | c: 
gy WerroT, Van, z4 PP. | * nelly Iſls. 147 27 1:3 4b Z | Y |; 
5 Weſt | 67 43 |9 7 [Houat Iſie — [47 20 | 2 57 118 
I= North Cape, Var. 1 P. Damer Ile [47 15 f 52 | 8. 
| Weſt | n 0 e % ans — % 14 | eq 2y-; 1 rs 
Fiſhers J. Var. 1 P. W. 7 2 [zz 5 | NourmouſterI. 7 2 |2w | [fle 
Kitdume I. Var. 4 P. Dieu Ile — 146 4 | 2.16 . 
wen 5 * Roche Bon 46 14 2 21 4 : 5 
* Rivea Kola, Entrance, r 3 u 
: Var. 4 P. Weſt — [69 13 [33 35 * Rochelle 49.9. 1-4 3 | 
${Sweetnoſe, Var. 1 P. W. 6s o [37 30 * Rochfort 3 | 
Orlogenoſe — 6) o [39 23 | Qeron Ifle 46 3. |. 1 
gjCrois[, Var. 4 P. W. 66 19 [38 50 Cordovan Light 
Pony R. Var - 4 P. W. 66 58 39 46 | Houſe — [45:36 | 1 
* Archangel, Var. 2 P. ,* Bourdeaux 44 30 | q 30 
Weſt — |64 30 30 o [C. Feret — 44 43 1 10 
Catnoſe or blue Point 65 21 [38 12 |* Bayonne 43 29 | 1 24 
C. Bona Fortune 66 23 o 28 C. Machicaco [43 31 | 3 15 
[ Candinoſe 68 22 |41 25 | Bilboa B 45 4-3 | 
|Weigate's Straits 69 30 62 2 C. de Lata 13 34 5.3 $3 
Nova Zembla — 78 o [70 o [C. Penus — 3 48 5 48 
— 5 — C. ortegal 443 46 7 36 
| Coaſts of France, Spain and Portugal' C. Prior — 3 1 | 8 
\ | from Calais to Gibraltar, Ferro B 
* 3 Corunna — [43 17 8 12 
* Calais — 380 5$38Nq4 x 57k. H. W. C. Belem $320 - 12 
Cape Griz Nez 50 58 |} 1 40 | 3 Z | C. Turiana 143 . 21 
Boulogne 50 44 | 1 44 C. Finiſterr [42 52 | 9g 14 
Etaples 130 31 1 47 Vigo Bay — 42 14 | 8 34 
mo St. Vallery 19 52 | © 47 "FC. Falilis <= {29 5 8 50 
j * Dicppe a9 $6 184-30: [11 * Oporto 41 20 8 21 
| recamp — [49 50 | 30 11 C. Mondego 40 5.| 8 46 
Havre de Graceſig 29 | o 12 | g C. Fiferaon 2 10 
Mouth of the The Burlings — > 3 I 
8 Seine — 9 27 o 100 Y [X The Rock of EM 
Caen „ bs. + -Li — | 
Cape Barfleur i _ Lins — — — - . 
Lights — [yo 44 t: 7 110 C. Epiche!l 38 - 5 15 
f Cherbourg 49 38 1147 St. Ubes 8 29 9 © 
] O. St. Germain [49 46 | 1 52 | 9 C. St. Vincentſzy) 2 | 3 56 
| alderney I. W. Se: C. St. Mary + 5 0 1330 
Point — [49 48 4 12 9 P. Aveniſla + 6 6 5 
| Caſkett Lights 49 48 2 25 10 * Cadiz — 36 I 6 a | 
| Guernſey I. W. N C. Trafalgar — of 5 56 
| Point . * Gibraltar 0 
5 


y 1 


* 
mY 
0 


ö Point — [49 16 2 17 6 
| * Contance bw 3-18 21 1.6 
| * Granville s 3% lin 6 
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” — - 
ki ws, * 7 
, * — 
* n - - 4 OPT I 
s — —ͤ — * rn 4 
n 0 — 
— . 
— 


— 


L xxIV. Or Livrrovis 6 AND » Loxcrrvvrs. 


75 [The North 2 of the Mediter- | — Tr 
| ranean Sea, from Gibraltar toſ|Rofars — — {12-48N.|17 4oE 
| f FR Patero — i * 
| Conflantinople ; FEY Iſporazo wk by jr 18 45 
| B Lat. Long. La Vallona — 1% 55 20 8 | 
| : | ; | D. M. D. M. [Cape Liquetaa — 4⁰ 42 119 30 
| I Gibraltar - — 136 5K. 5 16 Pageni e 39 19 21 28 | 
ö W 11Malaga . 36 42 4 I5 [[Larta — — 38 55 122 3 
| * Cape de Gatt — 156 46 1 24 [Cape de Larta — 138 40 21 44 
| I Carthagena — [37 37 12 }|Lepanto — — 38 15 422 54 | 
I Care Pallas — {37 34 [o 58 [cape Gallo — 36 40 21 49 | 
TS WE [[Alicunt | 38 25 0 9 ||Cape Mantapm — [36 35 2 37 
| : Cape St. Martin — [33 47 ] © SE. Cape St. Angele [36 37. 3 44 | 
FRE [622018 — 39 t | © oWI Cape Mala — 137 34 24 13 
Iuvalentia 39 30 | © 32 ||Corinth — — 38 10 23 35 
cave Oropeſo — e e — [33 4 {23 58 
W [Piver Ebro — 140 44 | © 30E,||Negropont — 38 28 24 10 N 
I Eee — $41 26 2 18 [[Cape — 38 0 2 5 o | 
le. de Sebattian 141 48 3 15, [Cape St. George — 139 10 [23 44 
g C:je de Creu«õ $42 18 3 23 ||” Salonicaor Salonique 40 41 J:; 14 | 
erpignan — 42 30 | 2 57 [Cape Ballouri — 39 43 13 55 
8 [Cetts — [43 24 | 3 46 [Cape Pellice — 139 57 1:4 25 
W [Narbon22 Road {43 © | 2 $5 j|Cape Monte Santo 149 10 1:4 57 
S | Yontpclier — 43 37 3 49 [Adrianople — 140 44 127 5 
Mountfort — 43 39 | 5 oO ISalipoli — [qo 25 Jz7 11 Þ* 
* Marſeilles ——— j43 18 5 28 ||*CONSTANTINOPLE|4i 1 1:9 © 
Toulon 43 7 ST 2 1 
Cape Taillar — [43 4 6 56. | The South Craft of the Moediter 
Care de Oropes 43 29 | 7 21 | ranean Sea. = 
Villa France — 43 42 7 25 1 ; EPAl 7 
Cane de Mille — y43 54 | 7 56 [Ceuta 35 S0 N.] 5 140 7 
* Genva — — 44 25 [8 41 [C. Tetuan — 35 28. 5 14 ; | 
Iroint de Fino — Lis 16 9 o IC. Negril — [35 25 { 4 24 | ; 
= {* Lezhorn — (43 27 fe 27 C. 3 Forcas — 35 38 1 45 JJ 4 
5 Cape M. Nero — 443 18 io o [C. Fegalle — 36 46 | 1 2 * 
= [|V:da _ — [43 15 ſi% 35 C. Falcon „„ iy 
= {|Piombino — 143 0 ]lo 33 pins Forrat —— 66 4 | © k. i 
: roint Ercore — [42 29 it 1 JC. Tennis — 13 35. 3 © 25 4 
 ||* Civita Vecchia — 42 5 [1 52 [[ Algiers — 136 49 | 2 19 1 
I Rome a — 47 54 fi 35 [C. Matifor — 36 $2 j 3 43 
{Cape Dazzia — [41 38 f 35 C. Carbon — (36.53 [415 1 
I“ Naples — — 4 51 4 20 [[ Tenes —— 37 41351 | | 
= {Cape Polonado — [40 3 |'5 28 [[G. Fel 36 58 | 6 37 i 
I volicaſtro — j41 37 [is 53 [C. Ferro — 17 4 39 9 
= [Cape Batican — [33 47 fis 35 [Bona 36 45 | 7 53 } Y 
= {Cape Groſe —— $9116 16 {jTabarcs __- ne 135 © 1 1 1 
5 Cape Spartevento 38 0 16 57 [C. Serra — 37 25 935 { 1 
. Cape Collonia — 39 o is 8 IC. Blanc -— [37 30 | 9 35 
 [[Tarento — o 14 j18 2 [Tunis —_ 36 45 110 10 
 ['Galipoli 39 56 418 36 [C. Bon — 
I cape St. Mary, the En- 55 Suſa — 
F trance to the Gulf of | | C. Paul _— 
1 Venice 39 40 19 14 [Cape de Zoara — 63 3o [il 24 
W [Brinici — — 1 38 18 45 ||* Tripoli — [32 54 [13 11 
5 Barry —  j4: 4 17 18 [Magra „ 32 29 [15 0 
= [| Manfredonia — IA 40 6 10 [C. Menſurato — 32 24 15 39 
I Cape Veſtio — 141 43 16 34 C. Lorat my 31 © 16 30 
I beſcara — — z 13 14 30 C. Studico ye 45 TH 
Ancona — [43 38 |13 37 [antores 30 17 8 40 
* Comago —— 144 25 12 o C. Lin conta — 30 57 18 16 | 
I * Venice. — [45 26 fz 10 [C. Sarablon — ye 28 % 0-: 
6 Trieſte — 16 o \13 34 ]|Zoara — ſz... | o 
= | Rovigno — [45 tt 13 48 C. Bengaza 32 28 % 2 | 
Ist. Maria — f45 23 j14 25 [C. Razat 33 7 22 20 
I beſcera — — 4 42 ; 40 [Derne — 32 59 22 21 | 
Cape Seſto 2 — 143 45 16 25 [C. Razatin . — 2. 45 122 57 | 
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__ Tanre XXIV. 08] LATITUDES AND — 


| — 


8 4 x | Lat, 
56 pf . 5 | B. Ku. 5 
4 —— 4% 34.9 4; 
C. Soliman — 131 — ä — 3 16 
b. Ramitan — wn——_—_—— T 
C. Lagoſegao — ——ů jj 
IC. Capopero  — zi 3 | 49 — 
IC. Roſe — — 31 0 f 29 40 Strombolo — — 138 37 { 
Fre Alexandria L zi 14 30 22 [Leuaze 1 
Hoemiaeas 7 36 32 1 kaug nana 37 56 


Berella —— z 20 32 47 [Sicily, W. Point — 8 11 


C. Gallo — 31 34 (33 55 Ditto, S. ditto—— 36 45 
ſaffa — 132 38 10 Meſſina in ditto — 38 15 | 
M. Carmel — 32 50 35 16 ||Pantelaria ——— 36 54 
C. Vardo — |34 18 |35 57 Linoſa 35 53 
ITripoly 136 46 36 24 eiduſſa 35 40 
: Cortoſa - — 35 20 36 25 Malta, N. Point — 36 0 
43 C. S audin f — 36 o 36 o [[Oitto, S. ditto — [35 39 
C, Canzin — 136 2: 135 47 |f* The Harbour in Malta 36 0... 
* Alexandretta or Scan | 116020, N. Point 36 12 
deroon x — 36 35 36 26 Torfu, S. E. Point 39 31 
Aleppo — 5 45 [37 26 [[Fano, Entrance of the 
FC. Urico + — 135 35 1z4 20 [| + Gulf of Venice — 40 8 
P, Cavelero — [36 33 3317 | Pelegofa 42 14 
0 C. Dranmont — 36 2 32 7 [iani —— 42 9 
IISatalia — 36 58 zo 35 Tremilli — 4: 10 
C. Blane - : — 36 21 30 21 Liſſa —— 42 47 16 27 
Ic. Seven Capes 36 31 28 54 Pomo — i - Mt.» 


136 44 [28 10 [[Longa, S. E. Part 


| 
C. Baibe _ — 63 55 415.52 | 
C. Crio — 36 45 27 34 cio, S. Point — 33 44 1 
C. Petrera — 37 10 7 30 |jCerigo, S. Point, — 3628 
C. St. Mary — 37 45 27 20 [Cerigotte — 35 55 | 
C. Blanc — 38 16 26 32 Milo 2 3 41 | | 
* Smyrna — [38 28 27 26 ||Mitelene, W. Point 39 15 | | 
Ic. Baba — 39 24 26 20 [Soze 35 2 4 $ 
C, Janefari 39 $3 26 32 S. W. Point | 35.17 36 
C. Capitani — 40 13 gs © N N Spada 35 45 #8 
Pruffias —ſ .w.— = 35 129 4 Point, * [35 a4 33; | 
| | IN. E. Point, ' 43S 35 7 6 
I/lands within the Straits. | [{Rhodes, S. E. Point 35 27 | 
| | — Cyprus, W. Point — [35 © i 5s | 
7 Alboran j 7. N 3 29W | E. Point — |3s 40 36 
tZaffarine Ilands — 35 23 ne S, Point — (34 30 | 7 
Formentera, W. Point 38 1 o 4gE. ; 
= Ditto, * — 38 39 f N 72 The Coaſi of Africa rom. Cape | 
| Ivica, S. ditto — 38 48 84 * 
0 | Ditto, N. E. ditto — 39 10 LI hepa __— _ 2 1 — 
Salina 38 50 o 40 jj» Cape Sparte! — 35 48N 
Carbera, S. Point 39 10 23 [[» Laraſh | 35 11 46 


30 [ New Sale — 32 35 
40 % Mazagan — [33 15 
51 [Cape Blanco — 
2 % Cape Cantia — 32 35 4 
50 e Saffia Bay — 32 20 þ & 40 
* Minorea, St. Philip? S] * Mogadore Iſland 431.27 
Fort — 39 51 54 [Cape Geer — 30 28% % 


1 
oO 
1 
0 
2 
Majorca, S. Point 2 
2 
I 
3 
3 
4:3 

Ditto, N. ditto Point 40 16 2 2x Santa Crux 30 29 
8 
9 
8 
8 
8 
8 
8 
8 
9 


Ditto, N. ditto —— 440 45 
Ditto, W. ditto —— 

Ditto, E. ditto —— 

Minorca, S. ditto 


Sardinia, S. W. Point 39 4 18 [Cape Nun : | 10 
{{Ditto, S. E. ditto — 39 o 54 Cape Bajador — 426 29 4 20 

Ditto, N. ditto — 41 15 55 ([ Cape das Barbas 422 15 6 34 tt 
Ditto, N. W. ditto — 40 57 2 Cape Blanco — 20 41 16 32 if 


—_—— 


| | Senera, N. Point — 1 13 6 Arguin — 1 ,,t1ꝛ: 16 22 
| | St. Petem _— . $ 5 [Cape Miric ——- [19 15.146 i 
| Tovo _ 38 40 20 Portendic — [18 6 is 58 


55 [Senegal Bar ——— f 51 6 9 | 
50 D — 4 46 117. 47-9 | 


— — — 


Galite | 37 50 


— 


4 * =” 4 * 1 e 
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— n 4 
—— —' ꝛ 2 —— 7 ˙ : 2 — 


* 


1 


* 
* 


r 
8 


— 7 2 2 
n 8 3 
Cape E 
* 
Ar 
IH 


— a 


Dee EE ͥ ꝗ³“ò¹ Eee. eee ee — — — .. — ee ITT 00 
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South C. _— 
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Tama XXIV. Or kermene., — n 


1 Ep p. M. . M. New . 
Saddle Back 1. — j62_ 10 N. 68 10 n | 
: Great Bear 1. — 85 4 [79 56 A. 
lce Cove — 0 69 0 - | — 1 I 
Baker's Dozen — 671 © :| Belle Ine, Var. 209 30 To | 
' Great.Savage J. — [62 25 70 Wet — 51 
North Bluff —— 2 26 [71,10 jjQuirpon Harbour 31 40 
God's Mercies — 62 28 70 48 St. Antheny's Cape 351 190 
Salitbury L — 63 30 26 50 Hare N — [$6765 
Nottingham, E. End 463 35 [76 45 Grdais 14. % 
C. Charles, Eaſt End 62 50 74 15. [Green. 50 | 

Welt End 62 40 76 © -||Hooping Harbour 30 46 
Burgeo Iſles — 47 36 5 36 |{White Bay, —— 0 15 
C. Walſingkam — 62 40 7/8 ©- Horſe Iſlands — 6 21 
C. Diggs 62 45 78 48 [C. St. John ———— {56 10 
Mansfield, North End 62 49 |78 | © Bay of Notre Dame {50 o 
| South End ser 35 1 30 /Twillingate lands: 450 «3 

| ' Sleepers I. — 60 10 |81 30 [ Fogol. — 5 o 
Great ditto — 586 35 81 30 [Gander Bay — 1 4% 

C. Pembroke — 662 57 182 10 Wadbam lilands — 49 54 
Large Swan's Neſt [62 20 [83 30 [C. Freels 49 34 

C. Southampton — [62 10 [86 10 Funk I. — [co _- 
Churchill River — 58 4) [94 7 Barrow Harbour 48 50. 
Charlton I. — 52 3 [79 5 [C. Bonaviſtaa —— 46 52 
Port Nelſon's Shoals [57 35 92 30 Trinity Bay 48 30 
| Hay Rirer . E 1. p. of Grates — 8 22 

| —|C.St Francs —— 7 8 
St. John's Harbour 71 32 
Frem Hudſon- 5 Bhs to Quebec. "orgs Burgeo L — — 17 9 | 

| Burton's Ilands — 62 47N j65 ed C. Spear 1 =: 147 

| . 16 1 Bulls 47 

Black Read 29.30 71293 37 }C:Broyle - — po 
Falſe Black Head — 9 20 [69 14 C. Balla — 3 
Cardinals I. — j58 50 [62 55 Cl Race 49 
Steel 8. . Virgin Rocks _ 1 or 

JI] Eaſt IJ. | $7 45 4.15 e - 4.3 | 

| Sadel Iflands — 7 13 60 45 [st. Mary” 8 Bay bs 44 40 
Inchanted Cape — [56 40 [60 50 C. St. war y's — 46 3 
St. Peter's Harbour [56 28” 16o 45 Bay of Placentia 3 oo 

— 0 
C. Harriſon 54 54 56 45 Chapeau Range — 2 2 
Great Bay of Eſkimaux {54 20 [57 30 St. Peter's 1, of 1 25 $2 
C. Charles —— 32 13 55 25 Langley I. 2 * 
York Point — 51 57 55 52 [Great Miquelen — 8 ps 
Red Bay —— [5! 44 [61 25 |pyrnet 4* 55. 
| Black Bay — . 49 j56 42 Fortune By — 7 2 
Red Cliffs: 51 33 [56 45 |Penguin's Iflands — 7 24 

3 Bay — 311 30 3 35 Runney J. 2 
Grand Point — 154 24 57 12 } G6 47 38 

reat Barrifuay — 47 37 
2 Bay — 5! 28 157 45 [& Burges 1. — 47 Jo 

Haha Bay — 15 52 59 2 5 ; | 
Great Mecatina P, 50 42 j59 8 — 21. 20 Weſt 447 37 

Little Mecatina Iflands [50 28 [5g 27 — Se. Gre Var ce #2 Jo | 

Mount Jolt — 350 5 j61 30 [south Head 9 by wt 

Eſquimeaux Iflands 50 12 [63 O C. St. Gre ary Var. 49 7 

{ Mingan I. - [$2 16 j63 15 |; :220 4% Welt 1 5 

| Grand Bay, St. John's 50 22 [64 o Bay N Pro: — 49 27 
The Seven Iſland Bay 50 7 |6; ? 49 30 

y 3 45 [Ingo | 
| j\[ngornachoix Bay 50 38 
Trinity Bay — 49 37 66 27 St. Jobn's J. ; 

St, Nicholas's Bay — 49 28 [67 o point Fetolle 50 50 
Laval Bay 48 5 663 0 Bay St. Bar be — 

| Bay of Rocks — [4* ſes 38 [C. Norma = 1. 

; St, Paul's Boy, — [47 30 69 10 b Limits of the Great e 

325 . 1 Bank of New found“. 

| land, North P. [56 16 

yp a 5 South P:; 41. 

5 | | | Outer Bank — 17 „ 
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C. st. Gearge or St. 


ort Hood 


. | The Gulf 8 85 Lawrence. 


st Paul's I. 
Bird Hands - 


CT —— 


Lat. ; 
D. M. 
47 11 


17 55 


Brio I. 
[Magdalen I. N. E. P. 
| S. W. P. 
Entry 1 
Deadman's I. 
I, of Anticeſta, E. P. 
S. W. ditto 
Weit ditto 
Xorth ditto 
[, de Bik, in the R. St. 
Lawrence 
Mount Camille 


— 


— — 


l. Bonaventure 
C. Deſpair — 


Chaleur Bay 
P,Eſcuminac _ 
St. John's I. N. Cape 

Weſt Point 
Eaſt ditto - 
Bear Cape 

Hilſburough Bay 


—— 


Lewis — 
Gut of Canſor, North ö 
Entrance 
juſtan Corp J. — 


C. North, T. off Cape | 
Breton — 

bort Dauphin, ditto 

Spanith Bay, ditto 


{Scatari I. a 
C. Breton 1 
Loviſtburg — 
C. Hinchiabroke — |} 
l. Madam — 
Gut of Canfer;. South 
Entrance _ 


Miſcou I. Entrance of 5 


klin l. 


147 32 
147 48 


47 12 


147 15 
147 15 
8 


Chedabucto Bay 


From Cape Confer i in Neud: is 


to Cape Florida. 


Un 
S 
wn 
— 


3 


e ” 
—_— 
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Sable I. Eaſt Point 
Weſt ditto 
C. Canſor, Var. 15 . W. 
Port Howe 
Torbay 
Sandwich Bay 
Port Stephens 
tlallifax Harbour 


C. Sambro Light-Houſe 


- 144 


N. 


59 55 


. 460. 30 
460 50 


61 0 
6111 
61 31 
61 53 


63 23 


63 27 


| 2 7 
ID. M. D. M. 
Cherie ths, Ve 149 | | 
Wet - 144 34N./63 $oW 
port Jack ſon — 44 1 64 22 
le of Hope 43 53 64 39 
Port Roſeway — 41 40 165 12 
C. Sable, Var. i915 | f 
i Weſt © — 143 27 (65 30 
Seal Iſles ————— 143 27 165.55 
C. Forchu — 43 52 4 
St. Mary, s Cap „Var. 5 | 
110 45'We — 144 10 166 7 
Breyer's I. Var; 111 ]. 
| | Weſt —— [44 19 |66 20 
Anapolis Roya! 44 % [65 43 
Hauto I. 145 19 [94 47 
C. Chignecto, aten 1 
HgBaſon of Mines 45 44 [65 44 
. Spencer 45 17 6s 50 
{Mocgone' s I. Entrance * 
of St. John's River 45 18 65 59 
[Wolf I. — 45 3 66 4 
[Grand Manan I. South | 6 
Point — 64 43 66 50 
Weſtern Seal Iſlands 44 37 66 47 
Machois Bay {44 44 67 15 
GouldſhoroughHarbour|44 34 67 56 
Mount Deſert Rock 44 3 67 30 
C. Ann Light-Houſe. 12 81 [7@ 4 
Boſton Harbour — {42 25 |70 31 
C. Cod 42 5 169 40 
Caſhes Ledge, North P.143 23. j69: © | 
South P. 42 58 68 58. 
St. George's Bank, N. | 
W. Part 5 41 42 66 5 
Nantucket I. — 8} 69 30 
Ditto Shoals, S. W. P. {40 42: 69 26 
Martha's Vineyard I, 41 18 170 20 
INoman's Land I, — {4t 12 70 25 
{Rhode I. Harbour 441 '2 12.0 
Block I, Middle — 41 10 | 71 23 
Montuk Point, Long I. 141 4 71 46 
* Sandy Hook — 40 25 74 © 
* New York Harbour 40 43 14 5 
* C. May 38 58 74 $2 
[+ C. Henſopen, Var. 6*| — 
Weſt — 138 46 75 5 
Philadelphia — 369 57 75 7 
Falſe Cape — 38 zo 75 6 
C. Charles | 37 I 76. 
C. Henry — 36 57 76 4 
C. Hatteras — 35 16 [75 54 
Ditto Shoals, S. W. P. 31 54 75 24 
C. Lookout 8 3422 77 # 
Shoals off ditto, S. Point 34 10 77 -© 
C. Fear 33 31 78 28 
Frying - pan Shoals, off | _ 
ditto, S. E. Part 33 39 78 17 
George Town — 33 27 79 24 
1Shoals off ditto —— [33 5 79 13 
C. Roman 33 5 79 30 
charles-Town Light- þ 
| Houſe —— — 32 42 80 10 
Savannah — 32 .3 81 24 
2 Light — 32 © — 10 
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p 4 
l y 

Ft Port Royal 
| er . 


Entrance 


John, 


e. Caneveral — 
j Shoals off ditto 
| . Florida 7 
El. of Bermudas, Saint 
George 's Town — 
| W Point 
8. W. point 


Nor. 


ry 
14 
| 
tl: 
9 2 
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— ee 


7 Laaguſtine Bay — 


| Fliſtance, — en the North Side. 


From Cape Flrida to Cape Hern. 


F. Florida 
5 Tortugas Shoals, 
S. W. Point 
Sable 
Roman 
* Charlotte Har bour 
Spiritu Santo Bay 
Bay of Apalache 
FC. St. Blaze 
42enſacola Bar 
Mobile Point 
* New Orleans — 
{Mouth of R. Miſſiſſippi 
${Mouth of Rio Brava 
New St. Ander 
C. Roxo 
* Vera Cruz 
{Campeche 
Praceles Shoals, N N. P. 
b C. Catoche 
* Logerhead Key - 
Nec. 
Cozumel I, S. Point 
North Triangles, S. P. 
N. Point 
[Key Bokel 
Slovers Reef, N. Part 
8. ditto 
Otilo, E. Point 
Ratran I. E. Point 
Bonacca I. N. E. ditto 
C. Honduras 
[C. Cameron 
Black River 
| C. Dias Gracias 
| Triangles, S. Part 
| N. ditto 
Sand ey, N. Part 
St. Arldrew's I. 
Corn Iſlands, N. Part 
St. John's Point 
* Porto Bello 
Gulf of Darien 
* Carthagena 
* «St. Martha 
C. de la Vala 
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25 44N 
24 32 


124 57 


25 42 
26 43 
27 36 
29 40 
29 35 
39 15 
30 
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| This Ifland i is ſurrounded with 
dangerous Rocks at ſix or ſeven Miles 


Bay St. Julian 


* Conception Bay 
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_ Toi XXIV. or Latiroozs AND Lonorropas D 


r 


32 12N. 80 54 Nonjes Iands | — 

88 C. Coquibacao —— 

30 18 31 30 Aruba I. E. Point 

29 47 81 21 . N. Point ; 
128 20 [80 45 [C. St. omann _— 
28 20 [80 40 t Point Cabello — 
25 44 80 44 *\AvesI. S. Part 

| Roca I. — 

32 45 63 30 Orchilla 1. S. Part 
32 25 63 25 [Salt Tortuga, E. ditto 
32 11 163 40 [Blanca I. N. ditto — 


Margarita I. N. E. P. 


C. Three Points 
Oroonoco River 
Eſſequebo River 
[Surinam River 
* Cayenne 
C. North 5 
Mouth of R. Aareon 
St. Louis de Maranham 
[C. Baras 
C. St. Roque 
Pernambuca or Plende 
C. St. Auguſtine 
8 Franciſco River 
St. Salvadore 
| Porto Seguro 
Abrolhos Banks 
Eſpirituo Santo 
C. St. Thome 
G. Frio 
* Rio Janeiro 
Grande I. 
Santos 
St. Catherine's I. 
Porto St. Pedro 
* C. St. Mary, North 
Entrance to R. Plate 
* C. 
Entrance to ditto 


River 
C. La Matas 


— — 


Straits of Magellan 
* C. Succeſs 

C. St. Diego 

. St. Anthony 


| C. St. Bartholomew 


— — 


C. St. John 
* C. eee 


2 8 


N. W. d tio 1 | 


St, -Anthony, S. 


* Buenos Ayres in ditto 


** 


22 72 Craft of * in 
Cape Horn to Behring's N 


* Cape Horn 
* Rarnwell's I 
* C, Diego 

* Juan Fernandez ]. 
* Arica — 
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3 TA E XXIV. or EaTITUDES AND/ Loworovpes. 
5 | ATT | Lat. Long. | WT | "Long, 
| . D. NM. D. NM. D. M. D. M. 
3 , Basa fe 12 18. 76*43W $tEuftaia the Town 17 29 N [6% 4W 
8 lapagos Iſles — [23 3e N.] 85 [Sabka—— ½7 39 fe 8 
6. panama — —— | 8 48 r 
30 quapulco == 17 10 01 40 [[Berbuda, S. E. Point 7 50 [61 45 
75 Viantes — 22 20 107 © It. Bartholomew, E. P. 17 56 (62 34 
31 lornia, South Point. 23 30 109 30 W. ditto. — 7 54 fe: 51 
4 |} WF ic Touche — [45 24 [125 5 st. Martin S, E. Point [18 3 {62 50 
— Sr 51 „ 28 57 || ©  W. ditto —— f 4 [63 7 
&, James — 152 0 131 34 [ſanguilla, N. E. Point j18 22 62 46 
; Caldwell — [54 18 [133 33 S. W. ditto 18 9 63 5 
5 fdgecumbe — [57 3 1135 47 Prickly Pear nee 18 2 63 10 
6 Nootka, or Saint- 85 1j5ambero 18 26 763 21 
> 1 Ceorge's sound — 49 36 [126 42 Anegado, E. Point 18 36 [63 50 
It Pr, William's Sonund|[61 5 1147 15 W. ditto — 18 41 [64 i 
2 Cook's River — 59 o 152 600 st. Croix, E. Point 177 36 63 40 
14 Grevill — 37 30 16 ; W. ditto — 17 44 (64 25 
4 1 ſka, S Point — 54 45 163 11 Virgin Gorda, E. Point|18 18 63 40 
4 Shallow-Water P. [63 o 162 45 , The Fort — 18 ig (63 54 
6 Stephens — 164 21 162 15 ortola, E. Point — 18-21 64 27 
5 \& WT Norton Sound — 64 15 [162 © „V. ditto — 118 18 164 39 
J e. Rodney 64 35 [164 24 [t. John's, 8. Point 118 5 164 40 
5 it e. Prince of Wales 8 1 45_1168 13 St. Thomas, S. ditto 18 25 {64 41 
| „ 
o Rico l 
4 Hands i in the Weſt Indies. Ni : 38 
5 N. W. ditto 18 41 (67 46 
nndada, N. NE. F. 10 45N.| 60 36W S, W.ditto 18 11 (67 45 
24 bago, N. E. ditto {11 29 |59.57 [Ua Mona J. — [18 10 [68 24 
; | S. W. ditto — [11 $ 80 49 {{Hiſpaniola, . 
, enada, N. E. P. [12 14 [61 49 St. Domingo 1 
, If S. W. ditto — 1 5y 62 19 Cape Enganno 18 27 [68 35 
pI nada Bank, Middle 11 55 62 45 Soona I. E. Point [197 5s [68 48 
| rdadoes, S. Point 13 7 39 45 * Altavila Rock, 5 
{ E, ditto 2 113 12 1$9- 37 off ditto” — 7 28 71 35 
| HY bridge Town [13 9 [59.51 Abacou Point — [is 2 73 48 
5 N. W. Point 13 22 69 52 Porto Prince [18 40 [72 10 
5 | Vincent, N. Point 13 12 61 16 C. Tiberon 18 20 74 31 
» S. ditto — {13 4 |61 15 * Fort St. Louis [18 19 173 15 
: Lucia, S. Point 13 30 j61 0 Nayaza IJ. — f18 24 [74 59 
; N. ditto — 113 56 |60 46 C. Dona Maria 418 38 74 22 
N utinico, S. E. Point 14 24 60 57 * petit Grove 18 27 72 49 
; Dimond ditto 14 24 [61 1 C. Nicolas — 19 50 [73:25 
0 Port Royal — [14 36 61 4 * The Mole — 19 49 173 25 
"I W. Point — 14 25 6114 [| Tortudos, E. Point 2b 2 [73 32 
2 N. E. ditto — [14 58 [61 © | W. ditto — [zo 5 [72 56 
ce, 8. Point 15 15 (El 20 Monte Chriſto 19 56 71 39 
5 N. ditto — 115 29 |61 25 * Old C. Francois|19 40 (69 57 
* igalznte, N E P. 16 4 [61 © * C. Samana — fig 15 [69 10 
SY 8. E. ditto —— 15 53 60 59 C. Raphael — 118 56 69 © 
TO waloupe, S. Point 15 54 [Ci 43 {[[ſland of Jamaica 5 . 
| N. ditto — 16 30 61 42 Morant P. E. End J 58 76 10 
1 ideterre, S. E. P. 416 15 [61 4 |] * Port Royal — [18 o 76 48 
* | N. ditto 16 41 [61 25 * Portland Point 17 42 77 2 
1 erada, N. E. Point [16 24 60 56 [Ce rliſle Bay — [r7 50 77 15 
| §. W. ditto — 116 18 [61 3 |} © Pedro Bluffs” 17 32 77 35 
wt Wigua, E. Point 1 81 45 18 Black River — is 5 77 40 
| mtſerrat, N. E. P. 116 47 462 12 Savannah la Mar zs 15 78 6 
1 8. W. ditto 16 40 62 15 Negril Point — [18 17 78 31 
4 " . e 17 3 62 20 Montego Bay — 18 33 77 32 
| 17 17 [62 28 [[ St. Ann's Harbour 18 39 76 56 
Ciritopher 1 8. P. Porta Maria — [18 32 76 35 
* foint — 17 16 [62 31 |} Port Anthony 18 25 76 5 
. w. ditto — 5 26 62 42 | e 
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Though this Table is more extenſive and nearer the Trath than 


TABLE XXIV. Or Larrrubes any Loncrrypes. 
Lat, Long. „ Lat. | Tong, 
i | a 0 D. M. D. M. : M9, he 8 1 2 : 8 D. M. D. M. 
[lands and Shoals lying | -  iHeneaga, N. E. Point zi 20N 
off Jamaica | -  ; : W.euto ; — lat a. 079 
orant Keys, N. E. P. Hi) 26N.|75 55W||Little Heneaga, W. p. 21 30 % 
S. W. dittoſ17 24 7s 48 N. ditto — {21 347. 
Formogas — 18 31 [75 39 [Hogſtye's, the Middle z 41 
Pedro Shoals, E. P. 1) 20 [77 1 [[wMayaguana, S. Point [22 20 
? Little Cayman, S. 5 N. dititro — {32 29 
11 Wi. ditto 19 32 [8 10 [ S. W. ditto — 22 22 
Great Cayman, 8. Ef French Keys — [22 42 
W. ditto — 19 11 81 8 [[Miraperoos Keys, S. P. 229 
5 N. dittoſto 18 Caſtle I. or South Key 22 8 
| Swan I. S W:litto|17 12 [83 30 North Key, Crooked 1, |22 49 
Meſterioſa Shoal [18 o (83 50 j|Atwood's Key, N. E. P. 23 13 
A dry Bank — {18 36 73 35 [Key Verde, S. W. ditto [22 12 
: Pracel Shoal — {18 50 [84 20 The Brothers — 122 38 
Iſland of Cuba | Long I. S. E. Point — z2 30 
C. Mayzee — zo 16 |74 4]. N. ditto — [23 30 
S. Jago 20 12 175 35 [Rum Key — 123 33 
Cumberland Har“ | Watlands I. S. Part 23 $7 
bour — ig 53 {75 13 Little I. its Centre 24 4 
Cabo de Cruz — 19 42 77. 32 [Cat I. S. Part — 24 4 
I. of Pines S. W.]. ; N. ditto — 24 39. [75 12 
Point — 11 20 [83 12 Exuma, E. ditto — 23 34 
C. Corientes — 1 46 84 57 Eleuthera, Powel's Pt. 
Middle Cape — |21 44 84 34 [or S. Part — 2445s 
Cape Antonio — [21 49 85 15 [Egg I. or W.Part — 25 35 
Colorados Rocks, 7New Providence, W. P. i 36 
N. W. P. — [z2 30 35 14 l Naſſau Town in dittolzs* 4 
Havannah — {2g 12 [82 124 W. P. of ditto [24 37 
Matanzas — |23 12 815 Andros I. S. Point — jzq4 5” 
iſlands and Shoals North 1 N. Point — [25-15 
of Cuba and Jamaica | Frozen Key — 5 228 
Laſt Reef 20 12 68 43 [The Hole in the Wall 4126 10 
{North Reef S. E. Point [20 15 69 29 {Little Bank of Bahama, | 
W. ditto — [20 31 o 1 N. W. Point — [27 45 
The Triangle — [20 40 69 48 Sandy Key — [a6 33 
Square Handkerchief, # Great Iſaac — 26 o 
N. E. Point — E 7% 20 [Little ditto — [26 5 
S. W. ditto 20 53 70 57 [Cat Keys Harbour — ½z56 40 
Grand Turk's I. N. E. 1 _ {Orange Key — [24 43 
ditto — [21 32 5 Iboouble- headed Shot J-. © 
Sand Key — [21 11 {71 10 Keys, W. Point 24 ©. 
The Great Cayos, S. P. j2i 8 71 45 Ley Sal | \ — [23/31 
E. ditto — 21 43 71 26 Anguilla, E. Part — [3 22 
N. W. ditto — 57 72 * | | 


| any publiſhed, it being deduced from many thouſand Obſervations, 


zand theſe 


compared with the beſt Sea Charts extant, yet in the Nature 


of Things it neither now is, nor never can be abſolutely correct,. For, 
let two Obſervers be on board the ſame Ship with different Inſtruments 
they will frequently not agree in their Obſervations ; add to this, that 
many Obſervers make no Allowance for the DR Dit- 


| ference of the Meridians, reſpecting the Sun's 


clination. 


Mr. Dalrymple obſerved to me, that although he had the inſpecling n 


of the Journals of the Officers in the Eaſt India Compa 
yet there were but few Places 
with any Degree of Preciſion, 
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| ny s Service, 
whoſe Longitude he could determine 
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EXTRACTS frem a Letter written to JaMts BocLlE FRENCH, \E/7. 
Foreman of the Special Jury who tried the Cauſe in the King's Bene 
at Guildhall, between Meſſrs. SAYER and BENNET, Plaintiffs, and 
Ar. JohN HamittTon Moore, Defendant, by Mr. lohn 
STEVENSON, one of Hr. Moorz's Witneſſes. 


Tux Action was brought for copying of certain Charts, the property of the Plain- ; 


tiffs: and the damages were laid at Ten Thouſand Pounds, Mr. Stevenſon's Letter 
was written in conſequence of a paragraph in the Public Ledger of March 12, 1785, 
an a copy of it was publiſhed in that paper on the 28th of the ſame month. : 
„Upon my being aſked by Counſellor Cooper whether 1 had ſeen Mr. Sayer's 
Charts, and thoſe of Mr. Moore's, which were ſaid to be copied from them? 1 


anſwered in the-aftirmative, adding that I had not only ſeen, but carefully examined 
them. Being then aſked, whether I thought Mr. Moore's Charts were exact copies of 


Mr, Sayer's ? I anſwered, « No; I think they are eſſentially different:“ Being defired 
to give the Court an account of that difference, I anſwer'd in ſubſtance as fallows: 
That the Charts of Newfoundiand, and the adjacent Coaſts, four in number, (three 
particular and one general) were conſtructed upon very different principles: Mr. 
Moore's were conſtructed upon the true principles of Mercator-ſailing ; but Mr. 
Sayer's were neither plain nor Mercaiqr's Charts: they were contrary to every 
received principle of geography and nayigation, and, conſequently erroneous, That 
although the taking of the latitudes and longitudes of the principal places from the 
ſame authorities, had occaſioned. their. poſitive ſituation to be nearly alike in both 
ſets : yet Mr, Sayer's charts, being conſtructed upon erroneous principles, the relative 


ſituation of places partook of that error, and conſequently the courſe and diftance 


from place to place, were erroneous. | FEET a Dol 

« That the Charts of the Gulf of Florida and the Weſt Indies, were on both ſides on 
the Mercator's projection, but that Mr. Moere's differed materially from Mr. Sayer's 
in the ſituation of the principle places; that I found no leſs than twenty four of thoſe 


places to differ either from ten to eighteen miles in latitude, or from ten to thirty-three 
miles in longitude. - 


o 


«© Admiral Campbell, F. R. S. and Governor of Newfoundland, declared to the 
Court, that Mr. Moore's Charts, ſo far from being conſidered in the light of exact co- 


pies, were really a very meritorious and happy improvement on charts, (Mr. Sayer's 
which he reprobated as erroneous and dangerous, to ſuch a degree, that when he fi 


examined them, on his ſtation at Newfoundland, he was grieved for the honour of 


his country, that ſuch a publication ſhould originate in England, and often wiſhed 
to have had the power of ſuppreſſing it intirely by burning all the charts, and de- 
ſtroying the plates, | n 6 N a, 

«© Mr. Wales, F. R. S. and Mathematical Mafter of Chriſt's Hoſpital (who circum- 
navigated as aſtronomer with Captain Cook) confirmed what had been ſaid by Admi- 
ral Campbell, and Mr. Stevenſon concerning Mr. Sayer's Charts of Newfoundland 


and the adjacent Coaſts; namely, that they were neither upon the plain, nor Mercator 


projection, and, conſequently, erroneous. With reſpect to the Weſt Indies, he found 
that Mr, Moore's Charts differed materially from Mr. Sayer's in the latitudes and lon- 
gitudes of ſome principal places. , 

© The tate Lord Mansfield, on ſumming up the evidence, obſerved, that the act of 


the 19th of his preſent Majeſty was made to guard the property of ingenious men 


againſt copying, with only ſome colourable alterations; but never was intended to 
prevent the making of uſeful and important improvements. He ſtated what was 
ſaid of the four Charts of Newfoundland, and the adjacent Coaſts ; and with reſpect 


to the Weſt Indies, he related what had been ſaid concerning the latitudes and Jon- 
gitudes of twenty-four of the principal places in that quarter. His Lordſhip alſo 


obſerved, that the fituation of places was certainly an important object in the con- 


ſtructing of Charts: and he enforced his obſervations by ſaying, that whether the Ifle 


of Wight was exibited in Charts, where it really ſtands, or placed in the middle of the 
Britiſh Channel was certainly a matter of great importance to every intereſted navi- 
gator.” WA * 

The Jury gave a Verdict for Mr. Moons. | 
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| Exiraft from the Sanday Gazette of the 8th of March, 1789. 
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*F\ On Wedneſday laſt a cauſe was tried, before Lord Kenyon and a Special Jury 


* of London Merchants, between Mr. David Steel, Bookſeller, Union-row, Tower-hill, 
' Plaintiff, and Mr. John Hamilton Moore, Teacher of Navigation, on Tower-hill, 


Defendant.— The action was to recover L. 3000 damages, alledged by the Plaintiff - 
to have been ſuſtained by him on account of the Defendant having publiſhed « A 


Chart of the Eaſt Coaſt of England, including the Navigation from the South Fore- 
© land to Flamborough Head, from the * lateſt Obſervations and Surveys, which 
Mr. Steel contended to have been pirated from two charts of his, publiſhed by him 
in 1782, drawn by John Chandler; when it appeared by the evidence df Mr. John 
© Stevenſon, and Mr. Porteus, pilot to the ſquadron in the North Sea, during the laſt 
War, that there are a great many very material errors in Mr. Steele's Charts, which 
are corrected in Mr. Moore's. Mr. Stevenſon pointed out one hundred and fix 
places, in which Mr. Moore's differed materially from Mr. Steele's, beſides many 
others of leſs note. The Jury were prepared to give a verdi& in favour of Mr. 
Moore, but were prevented by Mr, Steel's Counſel ſubmitting to a nonſuit, which 
ſubjects Mr. Steel to pay Mr. Moore his coſts of ſuit.—Lord Kenyon declared he 
heartily concurred with the Jury, and expreſſed his indignation that ſuch erroneous 
charts as Mr. Steel's ſhould be publiſhed. Mr. Moore was prepared, had it been ne- 
ceſſary, with three other maſters of the Rayal yachts, beſides many experienced navi- 
- gators, to prove the correctneſs of his Chart, and the erroneouſneſs of Mr. Steele's.” 


.. Mr. Stevenſon obſerved, that the Iſle of Grain in Mr. Steele's Chart was placed 


| almoſt its whole breadth too far back from the entrance of the Thames: and that in 
his particular Draft of the Thames, which was on a larger ſcale, and therefore ad- 
mitted of greater accuracy, there did not appear to be any iſland at all. That the 
latter appeared to be an exa& copy of Mr. Diſton's Draft of the Thames, excepting 
that the lower part of the river was ſomewhat more lengthened, which might have 

. been owing to the ſtretching of the paper in tracing, from the upper part downwards, 

When Mr, Stevenſon was prevented by the Plaintiff's Counſel from mentioning all 

the 106 places in which Mr, Moore's Charts differed materially from Mr. Steele's, he 
propoſed to enumerate 13 only, which differed either from z to 74 points in bearing, or 
from 4 te g miles in diſtance, but was again prevented; he then propoſed to ſpeak of 
one place only, but even in that he was alſo prevented] the place meant by Mr. Stevenſon 
was the Mouſe and Weſt Barrow Sands, which were afterwards adverted to by Mr. 
Porteus, Mr. Chandler (who drew the Plaintiff's Charts) inſtead of making the Bu 
on the Shivering-Sand, that on the eaſt end of the Oaze, and the Buoy of the w 
end of the Mouſe, lie nearly in a line with each other in his Chart, has placed the 
Mouſe and the Weſt Barrow Sands above 4 miles farther to the weſtward than the 

| ought to have been, he has alſo thought fit to make the Shoe-Beacon follow the Moule 
to the weſtward. The conſequences are, inſtead of the buoy on the Mouſe lying 2 
miles N. N. W. from the eaſt buoy of the Oaze, he makes it to bear W. 4 N. diſtance 
5 miles, and, inſtead of laying the Mouſe buoy 7 miles E. N. E. from the — 
of the Oaze, and 5 miles E. by S. 4 S. from the Black Tail Beacon, he makes it to lie 2 
miles N. E. 2 E. from the former, and 2 miles E. by 8. 4 S. from the latter. Inſtead 
of the Shoe-Beacon bearing N. by E. from ſhips. when in the Fairway, between the 
Nob and the Oaze buoys, Mr. Chandler has placed the Beacon ſo far to the weſtward, 
as to make it bear N. W. and inſtead of the buoy on the Mouſe being ſeen from ſhips 
in the aforeſaidſituation, bearing N. W. by N. Mr. Chandler, by placing the weſt end 
of the Weſt Barrow in that line of bearing, has directed them to look no leſs than 
45 points more to the weſtward for the buoy on the Mouſe ! Mr, Chandler. dedicates 
his Chart, by permiſſion to the Elder Brethren of the Trinity Houſe ; but the miſ- 
placing of the Onze-fand is ſo glaring, that thoſe Elder Brethren, who are ſo well 
acquainted with the Nob Channel, muſt have diſcovered it at firſt view ; and, if they 
granted permithon without examination, they may be deemed, if poſſible, more 
highly culpable. The moſt rational ſuppoſition, is, _ Mr. Chand:er has laboured under 

ſomething, which, to ſay the leaft, appears very like a miſtake !: 4 
/ Mr, Stevenſon 4 Mr. — one of che awd to compare the northernmoſt 
part of the Plaintiff's firſt Chart, with the ſouthernmoſt part of his ſecond Chart, 


and he would fee a very conſiderable difference in the form and ſituation of thoſe 
fands which are exhibited in both: which difference, Mr. Stevenſon ſaid, amoun 
to a clear proof, that both Charts had been copied, and copied from different —_— 
rities. In the ſmall ſpace which is comprehended in both Charts, the relative poli- 
tions of no leſs than 13 places in the ſecond Chart differ from thoſe of the ſame places 


in the firſt Chart, from 4 to 43 points of the compals, A (4s 
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by NEW CHARTS, PILOTS, and SEA BOOKS, 

ho Publiſhed by JOHN HAMILTON MOORE, 

ich | Hhdrographer to His Royal Highneſy the Duke of Clarence, = 

* And Cbariſeller to Her Serene Highneſs the Empreſs of Ruſſia. 0 

ch | And fold by the following Perſons :. WILLIAM HEATHER, at the 

n | | Navicarion Wartnoust, No. 157, Leaden ball. Street, London; 

ne- Miller, Gravgſend; Burgeſs, Ramſgate; Marſhall and Wittingham, 

vi Lynn; Downes and March, Yarmouth; Brown, Ferraby, Rawſon and 

* Co. Hull; Reed, Sunderland; Akenhead, Newcafle ; Kelly, Roddam 

* 3 and Saunders, North-Shields; Smart, South-Shields; Robertfon and 

* Berry, Edinburgh ; Coke, Leith; Millar, Dunbar ; Watſon and Youle, 

"i | Greenock ; Diſton and Son, Elfrexr; Smith, Liverpool; Corkhill, 

ng __HIitehaven; Parſons, Hodges, Rowland and Browne, Brifol; King - 
ve and Jackſon, Dartmouth ; Elliot, Falmouth ; Haydon and Son, Plymouth; | 
5 Wilmot, Hemòbroſꝶe; Mottley, Donaldſon, and Harding, Portſmoutb; 
Watts and Harding, Geſport; Moore and Ledgard, Poole; M. Auley 

be Jar 1 ; 5 7 lin ; N. Waterford ; Fitton, Cork ; John and 

0 ames Thoreau, Fer/ey ; Chevalier, Guernſey; Iſmay, Dover; Sh 

. = and Long, Deal. 2 Fae "oy 22 5 - oy 
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ARTS, eee 
ENGLAND, IRELAND, ax» SCOTLAND. 


HE Britiſh Channel, including that of Briſtol and the Squth-weſt cad? 
of Ireland, as far as the river Shannon, conſtructed upon the true 
principles of Mercator's Sailing, with a printed Book. of Directions 0-49 8 
The Mouth of the Thames, ſhewing the Sands, Buoys, Soundings, &c. from 
the Nore to the South Foreland and Orfordneſs, with Part of the River 
Thames - - - - - - - - - 
The Eaſt-Coaſts of England and Scotland, from the South Foreland and Lon- 
don to Aberdeen, and from Briſtol to Glaſgow, containing St. George's 
Channel, the whole of Ireland and part of the Weſtern Iflands of Scotland o 3 0 
The Engliſh Channel from Dungeneſs to Hartland Point, and the Coaft of 
France from Calais to Bourdeaux, in the Bay of Biſcay, including Guernſey, 
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o 2 6 
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and the Sin - =o 22-5 Eire Mel o 30 
The Eaſt Coaſt of England, from the South Foreland to Flamborough Head, 
: and River Thames to London, on a Scale of twenty-four Inches to a Degree, 
with a printed Book of Directions - - - - . - o 7 6 
' The Coaſts of England and Scotland, from Yarmouth Roads to Duncanſby 
Head and Cape Wrath, including the Orkney Iſlands, with a printed 
8 Book of Directions _ — — - - - - - - 8 7 6 
: The Orkney Iſlands, upon a very large Scale 3 — 5 © ls 
The Weſt Coaſt and Iflands of Scotland, from Cape Wrath to the Mull of ; 
Cantire, and Part of Ireland V 30 pO F 
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CHAR T 8 es 


St. George's and Briſtol Channels, from the Mull of Cantire to Hartland 
Point, and from Rachlin Ifland to the Tuſker, being a Reduction of Mr. 
Mackenzie's Surveys to a Mercator's Projection, ſhewing the Times of 
High-water, and the Riſe of Spring and n Tides at the PIT 1 . 


bours, with their different Velocities 0 7 
The North-weft Coaſt of Ireland, from Belfast to Sligo Bey 2 Sn 
The Weſt Coaſt of Ireland, from Sligo Bay to the River asse 37 9 2 
The Coaſt of Ireland, from the River Shannon to Caldy Iſlan '  - 0 F 
The Coaſt of Ireland, from Tramore voy to r =p e Bay, upon 4 

© very large Scale - „ 
The Coaſt of Wales, from great Ore Head to Swanſea Bay, including the 

Ifle of Angleſea, upon a very large Scale - 1 0 Co 
A compleat Iriſh Ceaſting Pilot, from the lateſt $uryerys and Obſervations 0 150 
Dartmouth Harbour, being an actual Survey made by J. Deſſiou - 4 30 
The Ifle of Wight, Spithead, and Portſmouth, ſnewing all the Shoals, Sands, A 

Light-houſes, Beacons, Buoys, Sea-marks, Soundings, A = | 2 5 © 
The Downs and Margate Roads, upon a large Scale TY 
A Delineation of Europe, ſhewing the Bearings and Dittances of. Pon, 2 

8 


principal Cities from London, with their relative Bearings and Diſtances 8 1 


THE NORTHERN NAVIGATION. 


The Coaſts of England and Holland, from the South Foreland to Lynn Deian,,. 
and from Calais to the Texel, on a Scale of TRIED enn to a Degree, 


with a printed Book of Directions . | | = I $0 
A new and correct Chart of the North my" upon two very large en 
with a printed Book of Directions a 50 


Hammond's North Sea, improved and eclergecd, from the South Foreland to 

to Shetland Iſlands, with particular Plans of the Downs, Yarmouth Roads, - 

the River Humber, the Staples, and Holy Ifland, on a large Scale, 9 36 
The Cattegat, Sound, and Belts, trom the Scaw to Iſle Rugen, including 

particular Plans of the Sound, Marſtrand Haven, Gothenburg, and Malo, + 

_ drawn from the Daniſh and Swediſh late TOs with a e Book of 

Directions - - 9 5 0 
The Baltic, or Eaſt Sea, from the Sound to Stockholm and Dago-ort, drawn 

from the Swediſh late Survey, with Plans of the principal e on a 

large Scale, with a printed Book of Directions - o 60 


Gulf of Finland, on a large Scale, drawn from the Ruſſian Atlas and Swediſh 


late Survey, with a printed Book of Directions - - e 50 
White Sea, from the North Cape to Archangel and Ons, with Plans of all 

the principal Harbours, on a large Scale - - 0 5 0 
A general Chart of England, Ireland, and Scotland; mectuding the Coaſts of 

Portugal, Spain, France, Holland, Baltic, and Norway, to the North Cape o + 6 
The Baltic Pilot, containing the whole Navigation from London to St. Peterſ- 

burg, drawn from Ruſſian, Swediſh, and Daniſh late Surveys, with Plans of 

the particular Har bours, on a large Scale, with a printed Book of Directions o 2 D 


EAST-INDIES. 


| Eaft Indian Pilot, "OM 8 to n, including New Felten, on ttrelve - 


large Sheets 1 11 6 
Chart of the India and Pacific Genie, fr om the Chace of Good Him round 

New Holland to Canton in China, deduced from the an Surveys and moſt 

accurate Obſervations E „„ = - of WW 


FRANCE, SPAIN, PORTUGAL, AFRICA, AND THE 
MEDITERRANEAN. 


A New and the moſt correct Chart of England, Ireland, and Scotland, with 


the Coaſts of France, Spain, and Portugal, on three meets, with Plans of 
Gibraltar, Cadiz, aud Oporto, upon a very large Scale „ 
PS 
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CHARTS, „ 


4. 8. & 


The Coaſts of France, Spain, and Portugal, from Uſhant to Gibraltar, in- 
cluding the Bay of Biſcay, and twenty Plans of the ene Roads and 


Harbours, upon a large Scale - att; 3 


Cape St. Vincent to Malaga, from an actual survey LED a 

Thg Coaſts of Spain and Portugal, from Bayonne im the Bay of Biſcay w Py 
celona in the Mediterranean; and the Coaſt of Barbary, from Cape Spar- 
tel ta Algiers, including the INands of Alboran, Yvica, and Majorca; with. 
the Harbours W Tomy e Bt. Ry and Ir, es a YO 4 
large Scale — 0 

The Mediterranean Sea, and Coaſts 'of Spain, Portugal, and Francs; to \ the 7555 
River Bourdeaux, the Latitudes and Longitudes laid down from celeſtfial 


. 


Obſervations, and particular Plans of twenty-two principal Harbours o 


The Coaſts of Portugal and Africa, from Liſbon to Sierra Leon, including 
the Madeiras, Canaries, and Cape de Verd Iflands, upon a large Scale 0 


Ine Ovaſts of Africa, from Senegal to Sherbro' River, 12 5 Delos 


Iſlands, and Sierra Leon — 0 
The Coaſts of Africa, from Sierra Leon to Cape For moſa, with the Gold 

Coaſt, upon a large Scale o 
The Coaſt of Africa, from Cape Formoſa to the Cape of Good Hope, inchuding 

the Iſlands of St. Thomas and Anna-bona 0 
A new African Pilot, containing the Navigation from et to the Cape 

of Good Hope, on a large Scale, the Latitudes and Longitudes were deter- 

mined by Time-pieces and Lunar Obſervations [ 

The Coaſts of Ireland,” France, Spain, Portugal, and Afcies, to Cape Three 5 

88 with the Weſtern, Canary, and Cape Verd Iſlands + =. Þ 


AMERICA AND "THE WEST-INDIES. / 


The Straits of Belliſle to Cape Cod, containing Newfoundland, Gulf i 
River St. Lawrence, Nova Scotia, Sable Iſland, and Bay of Fundy, on 2 


* - * 
"a wy 


large Scale, drawn from the lateſt Marine fournals and Surveys © 0 0 8 


Nova Scotia, the Bay of Fundy, and Iſland of St. mt s, &c. on a Scale of 
ſix Inches to a Degree, from des Barrys Survey 5 


The Coaſt of America, from Cape Sahle fo Philade bz id Boſton, 


New York and Delaware Bay, on a very large Scale, from a late Survey o 
The Coaſt of America, from Philadelphia to the Gulph of Florida, including 

Delaware Bay, the Cheſapeak, Charles Town and Savannah, on a very 

large Scale, from a late Snrvey - - - - 0 


The Gulf of Florida and Bahamas, including the Navigation from Cape 


Carnaveral to Cape Catonch, the Ifle of Providence and Part of Cuba 0 
The Windward Paſſage, upon a very large Scale, incſuding Jamaica, St. Do- 
mingo, Part of Cuba, Henaga, &c. &c. drawn from the late French Surveys, 
and the Obſervations, of ſeveral experienced Mariners, the Latitudes and 
Longitudes are laid down by Celeſtial Obſervations 0 
The Coaſt of America, from Cape Cod to the Havannah, Aebi cam's 
Ledge, St. George's Bank, Nantucket Shoals, the Floridas, Kc. c. @ 
The Weſt Indies, from the Eaſt Part of Hiſpaniota round Weſt End of Cuba, 
including the Gulf and Windward * * Rocks, * Kg. on 


7 6 


four Sheets — - o fo 6. 


The Caribbee, or W ie iſlands, from” the Iland of Hiſpaniota to 
Larbadoes, with part of the Spaniſh Main, on a large Scale 2 © 
The Bay of Honduras, including the Swan Iflands and Muſquito Shore, with 
Plans of the particular Harbours, on a large Scale, drawn from a- late 
Survey, with a printed Book of Directions - - - - o 
A new general Chart of: America, from Hudſon's Straits to the Iſland of Tri- 
nidada, including the whole of the Weſt-India Iſlands and Gulf of Florida o 
A new large Atlantic and Southern Oceans, from Davis's Straits to the Cape 
of Good Hope, Cape Horn, and South America, including South Georgia, 


3 6 


4 6 


Falkland Iflands, and the Gallapagos Iſles, drawn from the lateſt Surveys o @ 6 


The Atlantic and Southern Oceans, extending from Greenland to Cape Horn 
and the Cape of Good Hope, ſhewing the bes 0 Variations of the Guns 
7 pafs, &c. &Cc, - 2 5 0 
he Weſtern Ocean, upon a very large Scale - 0 
| Nef TiC 
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NAVIGATION BOOKS: 


5 4 s, 4 
| The New practical 3 8 the — Tables - 85 2 
New Daily Aſſiſtant, or Mariner's \ Compaſs — — "8 30 
The Coaſter's Companion —_ 
The Seaman's complete Pocket Book, i in Rod Leather, 8 — 0 18 
Sailing Directions for the Engliſh and Briſtol Channeln, and the * W. Go WE” 
of Ireland - 0 26 
Sailing Directions for the Coalt of America Gulf of Florlds, Jamaica and FD. 
Windward paſſage | o 26 
New Cargo Book, printed on Ss Paper OT „5% „„ 


Journals, printed or plain, at various Prices, according to the Quantity. * Paper. 


Alſo may be had, on the moſt reaſonable 3 all Sorts of SEA CHARTS, wie 
PILOTS, Hadley' s Quadrants and Sextants, warranted good.—Likewiſe Compaſſes, 
T eleſcopes, Caſes of Inſtruments, Scales, &c. with all Kinds of Navigation I and 
Stationary, uſeful at Sea, Wholeſale and Rane. f 


Good amps woos to Merchants, Captains of Shi ps and re. to ſell again, 


Mr. MOORE acquaints Mariners in general, that he ſells no Sea Rooks, Charts, or 
Inſtruments, but ſuch as may be depended on: . conſequently he exclndes all thoſe on 
inaccurate and erroneous Publications, the depending upon which, has often proved 
fatal to Shipping and Seamen. He alſo 


> TEACHES NAVIGATION, 


The Methods of finding the Latitude by donble Altitudes of the Bis and by the 
Meridian Altitude of the Moon or fixed Stars; alſo the Method of determining 
the Longitude at Sea by the Moon's Diſtance from the Sun or a fixed Star, according 
to the lateſt and moſt approved Methods ; and the Uſe of the —_— Sea kale erer 


and Charts, in a few Weeks. ; 
75 4 d. 
For teaching Navigation complete - - <6: 
A ſhort and eaſy Method of keeping a Journal at "IR 3 
The double Altitudes and Lunar W 2 » "4 


N. B. As the Money is paid at Entrance, thoſe who cannot ſtay to be 1 
may return as often as they pleaſe, till they are ſo, without any additional ebe . 


Board and LoDGIXG | ia the Houſe if os 


Jonn HamibTon Moore will be happy to receive information from every judi- L 
- cious Seaman, reſpecting the different Places they viſit, in order to complete has 
Plan of publiſhing the moſt corre& Charts of all Parts of the Known. War 
true Principles » Which os” never yet deen done. | 
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